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A B S I R  \(  1 01’ 1) 1551K]  U

An F .xa minat ion of the NI an power and Person rid
Imp licat ions l~merg ing trom the Inst ruct ional

( se  of Computers by the Military Services
I he rni l i ta r~ sc rs ices has e been developing ~~~ ol using the ciimpiiter irs assist irs

he t raining u I  the ir personnel since 19S4 [lv the mid— l9(tOs the leasihil its ot conipu—
te r-s i i ppo rtc d rnst ruet ii i n ssas accepted~ Ct considerable testin g is still nee ded to es-
ta hu s h i ts cos t— e t le c t  is L r t e 5 s

I he in c reased usc 01 ci uFT1 pute r— based instruct urn ~ I I has c ii sign it cant et I Cct on t i c
human side of the \ rm~ i t s  man power and personnel svs fe r t i s ~ ( e rt ai n l~ r iser t i  -

t i t  udes tosS ird co mputer systems ss ill hase a telling et fect on the imp lementing ot thesc
5 ’. ste rns

I he impact of com puter—based instruct ion on militar ~ manpilsser and persontiel
nra nageincrit 5’. as examined . I ocusing on the cr oss— I u net itina I d irnensirins of t n t ornta —

% iss f l  ¶ee hnolusg~ and personnel management . ihe primar~ data sse re col lected h~ 1 I)
gat her ing ~t at i s t ica I data at 3~ miIitar~ training a nd education installation s that usc
com put e rs  t u ur  i r i s t r  iict ional purposes . ( 2) conducting personal inrer s iess s ss i th 92
se lected stall ti lt tend s using a structured inter~ tess guide , and (

~ ) admini stering a
quest ionnaire to 409 11s f rrlet or personn e l at 2 1 militar ~ insta l la t ions .

I he data from the st at i s t ic a l surs e~ presented the most accurate assessment that has
been made of t he progress i t t  the military 5cr’. ices tossa rd g rea t e r  Lu s h uctiona) ioitt
puter use ~leas t i r  er ne nts o f the extent of computer use resealed that the \ r ins leads
the t ither 5cr’ . ices ri loin of the t i s e areas measured

I )a t a t ru ins the stat I infers icy s and t he t nst ruct ii r 9 nest iii ii na ire were used in a cu on—
plcmentar ~ mariner to produce the other lindings. I he res pon ses i these tv. s u r s c s s
ind i ta te d that  sort ie f i rm m l  cr im pute r—hased training ise ’pect ed tri be presa lent ri the
l9~tIs he d r t s t n g  forces th at mig ht ca u se  a signi f icant  sh u t to ss ird increased rise iii
computers are ,.~ s t—eI f e c t tse i te ss . better oh performance . m d es en higher stride n t
ach iesenicr it In c t r n t r a s t .  rt isas found t hat the harriers to co rr i put e r— hased ir ish i ic t t m i n
ar~ t houg ht to he thc high c um n se rs t or r  co s ts , t he lack of a c le.t i  decision to mnipkt neitt
SOC Ii s~ stems ni tss . and a resistant orga nii at tonal cli lit t le

It S S L i s  t lc te rn iutre d from the rese a rch  th at tnuf t t. ir~ s t u de n ts a re I t s o r a his di s puise t i
t i issa rd com puter—based t ra inin g. It ~aslound that in s tr u ict runrta l  cm i i r l ptite i u s e  red it ius
training time hs about .~~~ perc ent h~ sirt lie ol i(sse lt p icesf natur e and the curtistrt ~tti ,it
of lessir n m ater ia l  as r , ur rs en t i r m nal  lesson plans are reoriented .irrd cu ins ert ed to the
coniputer

\1 t l ita r~ t n is t r i i c t t u rs  a t t i r r ide s t iissard orn iprite r- hased i r i s t t  t ic t i t u n \se i e  timid t t ,  he
puus it i se I he t r r s t ru e t i r r  liii et ’tr rput e r—s r ippo rte d ioi irses ~ u fl  ta ke u r n i ness t i t le  .inif
so Il te ,t i  Pr ri a d i f fe ren t  t t latrr le r  n the lt i t t i r c  \ ‘  the c u i r r ip i tmi r perl.irruis the r t r o t e  ion-
t i t le  t r i s t r u i c t imm na l task s . t h e  tr i str u t o t  is f ree  iii w o r k  ssi th st i idet t t s  as t utor , i’o i itt se lim i .
an d motti  i i i  on i ‘ i i i ’  t o — r if l e  h i s t s  Vs i th the .ipp lt car i i mn f macf u ries c r im pt i—
ters th e ir ist i uct i t mna l p t t i c ess  is less labor t i t t e t i s i Se .  m d  less er inst ruct i i is  a t e
needed

Itt the basis 1 the resear ch , it y as deter rriiited that the i it t roduerion til cun i pr i t e rs
into l i s t  r net mona I prumgr am s necessitates c hanges in the urguniiaturinal st iuct t ire ur l the
I t u n i n g  ss s te r ns I acult~ membe rs ss i l l  require less control  because thc~ ‘.s ill be
respt m ndtn g to m it t ’ . idimal ‘trid ents demands his new breed of rnstrUctoi will require
specia l pe rsmm nn el m anage m ent pract li es f u n  insure tiptimum rise of cuistl ’ . and scarce
re sm utir ce s I or prope r m rm a num g emn e nt n t  t liese inst ruet nir s . t he~ stimui ld be ident it j ed h~ aiinrq iue skill identif ier I urt hc r . it ssas establ ished h’ tIre research data that ptesent in-



st rui~ to! pe rf ui rnta nce s tandards arid s t a f f i n g cr i ter ia ssull r um lu n ger he upp lis ihIi- ss ten
t he mi l i tu r ’ .  sers Ices change t i n  greater rise of computer-based instruct iu r i ta l  s~~s t e t t i s

I he research data sr uppo rts the conclusion that there us .u trend i i i ss ard  rnu ’ Ie is -r i
i t u l t , , m t tu i n i  of t ratni ng nuanagement it all le sels front the At  nr t% s t r aumnn ng eummmn t .un rd mm ,
the I)epartmer i t of I)efensc I he ccntraf t ,at ion of act i s ;t t e s  ssn th in  the \tmn1 ~ f r m n i t e
ss ur rk us dtnninated h~ the iea l ss nth ss hich the A r tm ’ s I raining and I ) mc t r imn e ( nit
rt i.m nd is nin u u s t t g n change Arm s training h~ the infusion of modern i ns t t t i c m i , r u i l
tec hnoluig~ 

( tinc urrent l~ act ion us t under ssa~ to transfer t he mnts t ruc t tmn n~iI r’ \ per t t se  of
t he Arni~ sc hools t i n  benefit the training of urid is iduals at the prms t Icsel I he I )ep arm-
trient of I )cf e nse has become act iseI~ in’ .olsed in the milutar~ ser s ices t ra in ing
programs . ss hueh has brought ahrmut the consolidation (11 mans training activi t ies I his
increase d cooperation between the military serv ices has resulted in a sa’. nng of rn i l lm nm ns
i t t  dol lars in the past te ss sears.
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FORE W A R D

The w r i t e r  of t h i s  pap cr  was a Resea rch  F ellow a t the In d u s t r i al
College of the  A r m e d  1” or ees  du r i n ~ the  A c a d e m i c  Yea r  1973-74 . ‘rhe Or i n la r v
research u n d e r t a k e n  focused  on t h e  m2npower  and persor i u’iel imp l i ca t ions  t h a t
emerge in the  m i l i t a r y  se ’r v i”e s  upon c h a n c i n g  to compute r  based t r a i n i ng
systems in the  1930s. The scope of t n e  r e sea rch  was s u f f i c i e n t l y broad so as
to produce several  paper s a p p r o p r i a t e  for  separa te  p u b l i c a t i o n . This paper
is the f i r s t  segment  to he pub l i shed .

V



Chap ter I

IN TRODUCTION

Computers  have  been in use by the  m i l i t a r y  services  for over a q u a r t e r  of
a cen tury.  S~nee 1954 , the m i l i t a r y  s e rv i ce s  hav e  been deve lop ing  way s  of
using the  compu te r  to a ss is t  in the  t r a i n i n g  of t h e i r  personnel . By the m i d -
sixt ies , the  f e a s i b i l i t y  of co m p u t e r  a s s i s te d  i n s t r u c t i o n  had  been accep ted , yet .
cons iderable  t e~ t i n g  was s t i l l  needed to e st ab l i s h  cost - e f f ec t i venes s .  The
m i l i t a ry  services  began to p ub l i s h  repor ts  de sc r i b ing  t he i r  app l ica t ions  and
covered such  areas  as costs , benef i t s , st u d e n t  a ch i evemen t s  and a t t i t u d e s .
But what  is the cu r r en t  s ta tus  of computer  use today ? A r e  computers  a signi-
f ican t  pa r t  of the t ra in ing  process?

DoD Educa t ion  and T r a i n i n g

Last year the Depar tment  of Defense t rained 1. 8 million people a t  a
cost of $6. 6 bi l l ion . At any given t ime , 20 percent  of the d e p a r t m e n t’ s to ta l
manpower a re  unde rgo ing  some kind of t r a in ing .  While not as large  as in recent
years , these a re  still impress ive  fi gures , p rov id ing  some not ion  of the magni-
tude of the task .

Inst ruct iona l pr ograms can teach a s tudent  how to do exactl y what  h i s
job r equ i r e s - - avo id ing  both o v e r - t r a i n i ng  and u n d e r - t r a i n i n g .  Such p ro :rams
call for the creative use of modern audiovisual  devices and self-paced , in u i v i d-
ualized in s t ruc t ion . ~ This use of i n s t ruc t iona l  technology wi l l  f r ee  t h e  ins t ruc -
tor from his role as an p n imated  publ ic  address system and wi l l  p lace hi m in
the position of a problem-solving manager  of ins t ruc t ion .

The mi l i t a ry  services are  implement ing  new t ra in ing  strategies which
include ind iv idua l i zed  ins t ruc t ion , modular  schedul ing ,  and pro grammed audio-
visual presenta t ions . They are  in tegra t ing  all aspects of computer  managed
instruction , computer  assisted ins t ruc t ion , and other methods of computer
based and o f f - l in e , i n d i v i d u a l l y ta i lored and a d m i n i s t e r e d  i n s t r u c t i o n . Dr . \1.
Richard Rose has s ta ted that “as far  as DoD is concerned , we a re beyond ~he
question of’ the fe asibility of using computers in t raining .  Our goal now is to
find the best ways of implement ing computerized ins t ruct ion .

‘The te rm , self-p aced , refers  to that ins t ruc t iona l  strategy which allows
the student to proceed through the learning si tuat ion at his own rate . It is
normall y eont r as tn ’d  wi th  lock -s tep  i n s t r u c t i o n in which the s tudents  proceed
together at some prede te rmined  ra te  or w i t h i n  a pre scr ibed period of t ime .
Individual ized  i n s t r u c t i o n  is v iewed as an a r r a y  of pat terns of instruct ion which
meets , wi th in  l i m i t s , the goa ls , aspi ra t ions , ab i l i t i e s , and needs of each
student .

2Persona l in t e r v i e w  w i t h  Dr . NI . R i ch a r d  Rose , Deputy Assis tant  Secretary
of Defense for E duca t ion , Depa rt ment  of l) e fense , W a sh i n g ton , D. C. , 30 Nov-
ember 1973.
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This assessment t h a t  the ’  m i l i t a ry  services  a re  now in the “how to do it ” pha sr
of compute r  based i n s t r u c t i o n  is a cu lmina t i on  of a t r e m e n do u s  a m o u n t  ~ f work
and m illions of dol lars  of e f f o r t  c o n t r i b u t e d  by the c i v i l i a n , i n d u s t r ia l , and
m i l i t a r y  sectors  of th is  n at ion , As f a r  back  as 1960 , the Unive rs i ty  of I l l inois
be gan the  dev elopment  of i ts compute r  b ased t ea ch ing  sy s t em . The A i r  F o r c e
was us ing  c o m p u t e r s  in i ts t r a i n i n g  long before  th en .  In 1975 , all of the services
arc using compute rs  in t h e  t r a i n i n g  and  educa t ion  u f t he i r  per sonnel .

R e s e a r c h  Methodolo~ y

As mi ght be expected of a field tha t  is ~ca rely cut of its infancy,  published
mater ia ls  on i n s t ruc t i ona l  computer  use are  few in n u m b e r  and not readil y
accessable . L i t e r a t u r e  surveys  conducted earl y in the development  of the
research projec t  seemed to indicate  that  it would be necessary  to draw on all
av ailable ma te r i a l s  and make  v is i t s  to the field .

A synthesis of mi l i t a ry  studies and reports provided the f ramework  for the
paper . But , personal and telep h onic in terviews were essent ia l  to gain cu r r en t

com plete informat ion .

Field vis i t s  were made to twenty mil i tary  in s t a l l a t i ons  th roughout  the Uni ted
Sta tes--n ine  A r m y ,  two A i r  Force , one M a r i n e  Cor ps , four  N a v y , and fou r
Depar tment  of Defense . Throu gh computer  and educa t i o n and t r a in ing  confe r-
ences in Washington , D. C. and New York , perso nal contacts  were made w i t h
personnel from four  add i t iona l  ins ta l l a t ions . Hea r ing  of the research project ,
they asked to have  the i r  a c t i v i t y  i ncluded in the r e s e a r c h  by on- the -spo t -
in terviews.  This extension of the design allowed all t w e n t y - f o u r  of the m i l i t a ry
installations which  have an ac t ive  computer  program to he represented in th i s
paper.

The following five chapters  contain na r ra t ive - type  descriptions of each
service ’s ins t ruc t iona l  computer  use .



Chapt r II

~1’LIL ~\ }~~~~‘i ’S ~ 1~ I’ I~I(’ :\~l’ L i  ) ‘\~~ (J } ( :o\11~ l ] ’ r I ’ l z I : I )  ‘I~I~ 4 I \ J ~~t ;

i n t r od u c t i o n

The  ~, r r t i  has b e e r  ! n v o lv ( j  in f~ic d~ ve lopm flt of a cornpe t l r — i ) a s ( e
in st r u c t i o : ~a l c a L ) a t t l l t y  I t i c e  t~h i~ rnrc1 4~H0s . Hut , \ \ L e f l  t he Se i c t a t v  of
Defense  ; r o m u L a t e d  a L i  (t er  i i >  t~~e ser v ice  ~- o c r e t a r j t  c o f l e e ’r n i n g  innovations
in d e i en ~ c cc ifl:. ’a~ at lo  edw ’a t t  a , a nc- v.’ i n ter e s t

1 
was g e n e r a te d  ~o r~~ove

compute r  t c c h a o L’cv  r a t  a e n l i s t e d  sk i l l  t r a i n i n g .

The Li . S. Cant  m e n t a l  \ c r ; i \  Command  (C 1)NA II C is now the  U .  -
~~. .~ rn~y

T r a i n i n g  and )oct  t i n e  C o m m a n d—  — T R AD O C)  and the  O f f i c e  of the  C hief  of
R e sea r ch  an d  i ) c  Ve1 O~) ! f l e f lt  p r o d u c e d  separa te  t e ch n i c a l  deve lopment  p lans
w h i c h  were  t t e n  st a t ’fcd to the O f f i c e s  of the Se c r e t a r y  of I )e fen se .  !3y ear l y
1967 , a s ing le p la n  cmcr~~cd v .h t c h  cal led for  ( 1) the r e s e a r c h  ar , d develop-
ment  (u~ I)) of a pro to type  c o m p u t e r  a s s i s t ed  i n s t r u c t i o n  (CAl )  sy s t e m  ann
(2) the conduc t  of a f e a s i b i l i t y  s t ud u s ing  an e x i s t i n g  co m p u t e r  system. The
H u m a n  i l es o u rc e s  Resea rch  o rgan iza t ion  ( l l t ~ \i RH O)  in . \ lexand r i a , V ir gir : ia ,
was se lect ed  t o  p e r f o r m  the l~~ I) of the p ro to type  sy s t e m  ~~uich ~vp s  named
Project  D.IPr\CT.  The U .S .  :\ rmy Signal C e n t e r  and  School was tasked
to conduct a feas ibi li ty  stud y of compute r assisted ins t ruc t ion .

~~~~~~c tj M P \ C T

The goal of Projec t  L\ IPACT was to provide  an e f f ec t i ve , e f f i c i e n t , and
economical c o m p u t e r  a d m i n is t e r e d  in s t r u c t i o n  sys ten i  for  the Ar my  itt a to t a l
system f r a m e w o r k.  Over  a period of severa l  yea rs , l l U ~~l l f l l o  Jevelopcd
some h a r d w a re  sys tems  cen te red  a round  an I I L \ I  360 compu te r  a n t i  the Sauder ~720 te rminal , modif ied  an a u t h o r i ng  l a n gu ag e , and deve loped  an e v a l ua t i on
procedure  for  i n s t ruc t i ona l  sy st em s .  The m a jor  c o n t r i b u t i o n  by I l L T \ l i ~ RO to
the A r m y  has been an u n d e r s t a n d i n g  of the human  fac to r s  and t r a i n i n g  imp li-
cations associated w i t h  CAl ,

‘U.S.  Depar tment  of Defens e, Off ice  of the Secretary,  “Innovation in
Defense Tra in ing  Educat ion , ” a memoracidum for the service secretar ies ,
29 June 1965.

2 lnt e rv iew w it h  Dr . Robert  .1. Seidel , Human  Resources  Resea rch
Organiza t ion , Ale x and r i a , V i r g i n i a , 14 Septe mber  1973.

3Robert .1. Soidel , ( ‘ i r r e n t  S tatu s  of Camp .~ter -  A d m i n i s t er e d
I n s t r u c t i o n  \\ c) rk  I r t d f  r I’ n )

~ ‘‘( t I \ l  I ’ \ (  ‘ ‘1’ (A I ~x a n dr r a , V a . : I I  u n n an  Resources
Resea rch  ( t r g i n i z a t l o n , .1 iI ~ 1 1 7 2) ,  p. 1

3



4

CAl  at t I e  S i c i n i  1 School

The I I  ~\1 1500 I n s t r u c t  ona I ~ v st em

The Ar m ’ ; ’ s f i t s t  ( ‘A l  p ro  i ’ ( ’ I W a s  i ’o i i c i i v t i I  a t  ( O N A H C  in 1~~~h a r i d
con du~’ t & l n o d -  1 P G 7 . TO ;\ 1 1t1\’ a r n a t l c t ’ ( !  to use  the I H \ 1  1500 5 S t e n i
in s t a l l e d  a t  t h e  Li .  S. N a v a l  A c a d , t i i ,  t o  “a i r y  out t i e  fc i i ~~n i l l  i v  s t u d y  for  h it -

A c c i v ’s S i c c a l  Sch oo l  at  I ) r t  \ l c t n i i i , i n ’ l n , N.  , J .  T h i s  led to f a v o r a b l e  t e s t
r e s u l t s  and an ij g \ ,] 1500 v -as  n i s t a l l e i t in 1’ ? ~~g a t t h e  .S i t i i a l  School fo r  t O’
p n u o t i c a l  d t v c l o 1u n e t i l  and  i r n i n e d i d l e  a p p l i c a t i o n  ot CAl  lesson n i i a ~ t r i a l  ; n i
basic ’ t ’ l t ’ i ’ t r , c i c s . I ’ i o ni a id- l 6 i  and d t ’o~ i~~ii la te j : ~7l , t h e  eq~~i v u l !11 of
fou r -  w t t t : ~ ‘i f  i n s t r a l i n fl b a s i c  e I e c t r u n t ~~s t r a i n i n g  was develop ed a o l
p r l T h e n t f ( :  v ’  ( ‘A l  t o  Ov e r ’  1 , 300 s o l d i e r s  l i k e  gi,: oat ’ seen n f i g u r e  1 . The
r e s  u l  Is of t i  s I ~ s h o tved  a r e d u r t  P n in  ti -a i n n i n g t i m e , equal  or h et t i
ad i ev ’  ‘ i  cut , c c i  a f a vor a b l e  s t u d e nt  a t t i t u d e  t o w a r d  the use of c o n i p i n i e  n-s
in ins t r U i t lOu .

T hr o ug h out  ‘ he  o :rs t  six e a r s , t I n e  Si gnal School has deve lo  ed con.~ i d e r —
ab le  s t a f f  e:- c’ t i n s  ( •  ~n ( . \ I .  The l l ~~ l 1500 s y st em  has se~~’et1 i ts pt i r I)o rt
and has b ‘ - i : ce- i ’I ou t . ‘I’O d e v e l o p m ent  of i n s t r u c t i o n a l  s t r a t e g ies and
t e c hn ~qu ~’s f m ’  a a t  r u g  r e s u l t e d  in  t h e  c rea t i o n  of a v er s a t i l e  ar id  f l e x i b l e
i n s t r u c i : o m c d  i i iodd . \ d d i t i o n a l l v , l I n e  S i g na l  School  d e v cj c j .e d  a sy s t e m  for
anal~ z i n g  s t ’ i i ’ ’ r i t  p e r f u r t i ~a n n c e  da ta  to he lp  in p u i n t : n g  Li P poor l y p r ’cpar ’eu
lesson m a t e r i a l  and ~i I c u i t  if y s tudents  who  need academic  counse l ing .

The CAl Task G roup

The success  of t h e s e  earl y s tudies  in CAl led the D e p a r t m e n t  of the ;\ t ’t i i V

to d i r e c t  t L e  t ’ s t a b l i s i t m t i e n t  of a ( ‘Al  t a sk  i r oup to s t u dy  the cost e f f e c t i v e n es s
and a c a d e mic  j u s t  i t i c a t  o t t  fo r  t h e  app l ica t ion  of c o m p ut e r  based t r a i n i n~ for
t e c h n i c a l — t v t a ’  t a i r u n g  at  i n s t a l l a t i o n s  wh er e  t echn ica l  t r a i n i n g  c o nst i t u t e s
a majoi’ po r t i on  c t f  t he  c u rr i c u l u m .

The task  g roup  comple ted  its s tud y in Apr i l  1972 and concluded that  the
A r m y  should take ac t ion  to develop and  test  a large-scale  pro to type  computer -
suppor ted  in s t r u c t i o n a l  sys tem . W i t h i n  a mat te r  of months this led to the
es tabl ishment  of Pro jec t  A B A C U S .

1
A l e x a n d e r  A. Longo and F’ rank E . G iu n t i , “A Sequen t i a l  I v a lu a t i on  of

Co m p u t e r  A s s i s t e d  I n s t r u c t i o n  in U .S .  A r m Y  I3 as ic  L i l e c t r o n i c s  T r a i n n i n ~~,paper pres~~r t s i a t  the  an n u a l  co nv e n t i o n  o t T  l i e  A s s o c i a t i o n  f o r  t i n t ’  1) cv e lo pm cn t
of I n s t r u c t i o n a l  Sv sn  cu ts , Queb ec , Canada , 8 — 1 0  A u g u s t  11 172 .

2
1’ . S . ,  l o p i r t m i u nt ot t i n ’  A r m y ,  I’ . S. Co n t i n e n t a l  A t -m y  ( ‘ o i n r i i ar~~I

‘‘ Task ( ‘1 r o u p  I~ ’ p u r t  or!  C o n n i p u t e r  A sist t ’J  l n n . - ; t c u c t i o n , ‘‘ t o r t  M o nr o e ,
Virginia , A p r ’ i l  ~t ) 74 , p. xx v .
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I I I —~t n i l ’ s \ V i n n k t  n I — , i I  i i i  ‘ t i r l ’ ~ ~) t  t t  1) i i t  I \ — ~‘~i
i n . t r ’ o ’ t i , u i  i i i  I . S . . \ r m m u \  Li ; s i ,  I I ’  t o t e s  ‘ I r ’ t n i r i r n g ( G : r i l l t t ’ i ’ s b u i v , \ I a t v-
I t i m i l :  l m i t r n n t i ’ e t : i l  I t u i .  t r u ss \ I i ’ k i i r i ’ ’ s  ( v i ’p ’ n ; i t t t r t , I ” ’ i r ’ u t u r v  l ’ t ~~t , p .
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Project ABACUS

Briefl y s ta t ed , Ih e purpose of Project  ABACUS is to develop, test , and 
-

evaluate a l a r g e-s c a l e  pro to type  C o m p u t e r i z e d  Tr~r i n in g  System (C’IS), ‘,vh ic h
combines the advantage  of compu te r  assis ted arid compute r  managed instruc-
tion . The project  covers  a f o u r - y e a r  t ime  span from 1972 to 1976 under  the
direction of product  manager at Fort  Monmouth , New Jersey. 1

The project  has five phases. Phase I is that of system desi gn which
involved the es tab l i shment  of the requirements  and preparat ion of specifica-
tions for the sy stem . System development is Phase LI and is basically the
contractor ’s phase of provid ing  the hardware  and sof tware for  the system .
The contract was awarded to GTE Sylvania , Inc. , in late 1973 for  a 128
terminal, mul t i -min icompute r  system. Figure  2 shows the CTS terminal
configuration. The computer  system consists of six Digital Equ i pment  Corpo-
ration P D P - l l / 3 5  minicomputers  with a GTE Sylvania Challenger 4000
terminal modi f ied  (see fi gure 3) so as to meet the on-line graphic require-
ment of the system specification . The cont raa tor ’s role in software develop-
ment includes a CAl language (CLASS I) and the maintenance of the software
through the project cycle.

Concurrent with system development, the Project ABACUS staff is
developing course material or courseware 2 for the CTS prototype system (see
figure 4). For the past year , while awaiting their  own authoring language ,
members of the Project ABACUS staff have been par t ic ipat ing in a project  of
Advanced Research Projects Agency (ARPA ) ut i l iz ing the PLATO IV System
of the Univers ity of Illinois . Their objective is to experiment in areas of
cours e development , instructional strategies, and authoring techniq ues.

The operational phase (Phase IV) beg ins upon receipt of suffic ient hard-
ware and sof tware  to permit  final courseware development. Full-scale opera-
tions are scheduled to bet~in by Augus t  1975 at Fort  Gordon , Georgia , with
three electronics courses~ at the A rmy ’s Southeastern Signal School where
CTS will be operatin g in a regular school environment.

Interview with Col G. B. Howard , Project Manager , Computerized
Training Systems , Fort Monmouth , New Jersey, 21 Aug ust 1973.

2Courseware refers to all of the material which the student is presented
via the terminal throug h a course of instruction . The actual instructional
material may be that whi ch is used on-line or off-line. U . S . , Department of
the Army, U.S. Army Computer  Systems Support  and Evaluat ion Command.
“Concept Plan l’or a Multi-Minicomputer T raining System . ” Washington ,
D.C., 16 March 1973.

3’rh e three cours es included: Field Radio R epair , Avionics Communica-
tions Equipment R epair , and Teletypewriter Equi pment R epair.
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CTS TERMINAL CONFIGURATION

C OMPUTER 
__________

SYSTEM

_ _  

r L i  ~~~~~~~~~~~~~

~~~~~Y~~ARD 

~ B~~S~~~ 

_ _ _

I ig. 2 ~\ s ( ’ I l ( r T t : I u i  cil t h e  m i i u l t j — r i i e t h j ; ,  t ’ ’ r ’ r n i n t i l  c o n fj n ,~u r ’ n t j t i ri
of t he  \ r ’ mv  ( ‘ or n p u t e r ’i i e d  I’ n : i i n i n g  S v s h ’n i  ( ‘‘I ’S)

~~( 1 T 1 ~~~~ ’ 1 ’ . J’~~n ’ s n t m n ; , ]  l i ’ t f r ’ r  f r ’ o r t i  I ’ r’ ;~n n k  I : .  ( ; i t r r n I i . ‘ I ’ t ’ ’ h n j c : n I
I ) i r ’ e a r’ , ( ‘ o m p u t e r i v t ’ d  ‘ F u : r i n i r u n , ’ S v s t e n u n  F r ’ t t i ~~t ’ t , I ’ . S , .\ r -  r nv  Sign a l
( t r i t e r  on d S I tool , f o r t  \ h t n i r o o u t h , N .  .1 , , 2 1 , 1:i n u ; i r ’v  I
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~-, \ 5 I i I n  f ’  ‘
i ; ! t i ! r ~~ 1 [ M ( I  l t : i r : s  t : i - i n
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i i  h i

( i t t ’ ’ ’  , ‘ ‘ n  ( i t i r it t i , ( r~~~i i , f t  \ l  , r  Ii 1
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f ig , 4. A r t  ‘\ r ’ m r l y  i r i ~- t r ’ t O t or  t i s ’~ a I ’ J  A ’l ’ ( )  1\ l ’ i ’ I i i j r i a l  I a s s i st
in f i n ’  de~~~ J o 1n u i , n i l  i f ’ n t Ii r ’ ,-o r n t ; i t e r ’ i a l  or  f i l e  ( o n l i p t i t e n i z e d  I r ’ a i r n i t t L :

• l i m o

~
( ) l  I~ ( ’f . I • S. \ r r t t v  F u e l  L i i i , I o i l  \ I o r t r i t o u i l h i , N , I
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The f i f t h  and f in a l  pha se  wi l l  be an eva lua t ion  w h i c h  wil l  u - u l r r n i n a t ,  t i n e
project ~n l a t e  11176 . I o n  u v a l u a t  ion p lan cen ter s  on t hr e e  a r e a s — — c o s t , train-
ing e f f e i - t  iv ot ss , and sy s t e m  e f l u i e n c y .

T R A I  IOC 1 u n a t  tona l  1,r :i ta S v st  t m

In a d d i t i o n  to t he  ‘ lass r o  mn use , t ine  ( . ) I , i l ) l n t ’ r has been tes ted over the
past se~’cra 1 years  at f o u r  I n r - a n u ’ h  sci~~ii Is 1 to x n i a n a r c  acac lemi( :  records and
suppor t  the n o n —  ci ’s j i t  ‘or i r i s  I r u n e  t t o n a l  p r ’ e~ r tj m s  . T u e  ‘I ’ R A l)OC I ;  du c a t i o n a l
l,)ata Sy s t e m  ( T i t L i ) S )  s u r p p o m ’ s t h u  m m 1 a n t a ~~c n n ’~n i t  of r e s i d e n t  s t u de n t s  at h r  an c h
schools l iv  m a i n t a i nin g  ‘ou i r s e  ar i d  e l m s - ;  r e ’ord s; s ta t i s t ical  f i l es ;  i n d i v i d u a l
records ;  ‘ ‘ x a m m u i n a t i o n  l r a d m n c ;  eXaf l l t i : n l , L ofl , eourses , and  class anal ysis ;  and
gene ra ting  r epor t s  no s a t  i s fv  h ot l i  ( nool and t r a  i n u i r l i l  eon 1 ar id req u i t ’t ,’m e o t s
Ano the r  suhs~’stc m ( I t ’! R L  1)5 s u p p or t s  Inc  n on— res ident  t u d c i n t ~ in the A i - n o v
extension ‘oa rse pr’ og r a : i t  h ’ ’ o r :n  r o l l i ng  course  mat  er i a l , :n a in t a in inu  u n d i v n —
dual  course  records , g r a d i nj  lessons and  co u r - s e  e x am i n a t i o n , and pro vn i i m i a
s t a t i s t i ca l  repor t s  to n i anag i m n o r i t . The S e c r e t  a n y  of t h e  A m’:uv has r’ (’(oai;j~~e n1

the p r o t o typ e  te sI  to h e  s u c c e s s f u l  and  Las approved ~~~ opi ’i ’at ional  ‘i se and
expans ion  of TR E H S  to  all b r a nch  schools . At the p resen t  t i m e  the  sy st e m
has been expanded t o  a n o t h e r  school and a plan fo r  t i n e  p ro l i i e r ’a t ion  of t ine
system to all branch schools has been developed .

The Compute r  at the  Service  School

The Infan t ry  School

The conimarider ’s he l icopter  mobi l i ty  of the V i e t n a m  era aavc r ise  to
the development  of a system which t ra ined s taf f  o f f i ce r s  as a team t o deal
with the s o p h i s t i c a l  ed weaponry  and increased m o b i l i ty  of the n i c ,r i e r -n  t i a t t l e —
f ield . W hat bega n as a helicopter m o c k - u p  to meet this  t i ’~i i n i m i u  r iced is now
an opera t ing  Combined  Ar m s  Tact ica l  Tra in ing  Simu l a t o r  (CAT ’l ’S) dr i .‘ en by

a Xerox Sigma 9 c o m p u t e r .  While  th i s  sys tem con t inues  to he used  in th e
classroom, as shown in I’i~~ure  a , a fo l low-on version is be ing  developed to
st imulate  the major  fu n c t i o n s  and opera t ions  of ground combat such  as f i r e
and maneuve r , s u p p o r t i n g  F i re , re conna issan ce, supp ly  m a i n t e n a n ce , re-
placement, and communicat ions .  As the students  act and r eact  to changing
battle field conditions , the cu r r en t  tac t ical  s i tua t ion will be graphically dis-
played to ins t ruc tors  for real-time assessment of the effects  of command
decisions.

In 1968 , the I n f a n t r y  School began developing CAl programs for use
on a Honeywell Model 200 c o m p u ter  with f i f t y  Ru n k e r - R an n o  Model 312

1
The four  schools are :  The Transporta t ion  School , the  Quar t e rmas te r

School , the E n L T n n e e r  School , ar id t i n e  A rn or School . In t er v i e w  v i t h  R ob e r t
P. Sc}ilu ’ss’ x , , Sv s t i nn U i ’~~o ur c c  \!: r i t i ~u n i n e n n t  m i n i  P o l i t y L e n i n , M a n aj m~ ’n~
ln forr’na t ion Sy st  c i i i s  I ) i r e t ’ t or ’ at c , 1) cp ar t m cn t  of t u e  A m u . ’ , W a s h n  t I g t O f l ,

D . C . ,  17 ,Januar y 1974.
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I ij ~ . 5 . i n :  I :  • n n  ( I ’  i n ’  i ’  i r’ l i t ’  I I I ’ , r l  n i  1
p r i m i t O h  i >  ‘ I i i  i i n n  i i  ‘ I ;  I ‘ : ‘  I : n~ t i t : L  s i i i i u i h i i t i

( u n i o n  1 i a  l i i  r ’ t n : t i ~~ ~~t n n t i l i i t ’ i i ’  0 ’ \ l ’ i ’5~
f o i l  I i t i n n I n : , i i i i ’ ’ i I S  \ o s  I n  n , ’ . ~~~l n ’ ’o I , 1 A t n r i ’~t 1 72 ) , p. I .
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ca thoderav  t u b e  d isp la~ t e r m  i n n a l s , L~’ssons were  w r i t t e n  to i n s t r uc t  in
f i re  d i r e c t i o n  ‘:ente r p m o c e d i r  i-cs , da ta  p r o c e s s i ng  f u n d a r m i e n t  als , and mar
ment p rob l ems .  Seven d i f f e r e n t  courses  ruc ~w use CJ\ 1 in  a d r i l l  and p rac t i ce
mode to ca r ry  out  t i n e  p r o g ra m  of i n s t r u c t i o n .

The A v i a t i o n  Sch ool

Anothe r  type  of s i m u l a t i o n  tha t  is g r o w i n g  in us ’’ is the  A r m y ’s new
S y n t h e t i c  l ” l i g f i t  ‘1’ r a i n i n g  Sys tem (S I TS) a gr -ound based t r a i n i ng  dev ice
which  adds a r ea l i sm to i n s t r u m e n t  t r a i n i n g  never  b e f o r e  even r - e m n o t e l ’.
approached in a n y  f l i g h t  I r ’a in er .  Th is svn-n t em has p r o v e n  t h a t  s t u d e n t s  ran
learn ins t r ’un’i c ’ n i t  f l y i n g  f a s t e r , more  et ’f c c t i v e l v , and  at a say t u g  of ’ Sev er tv —

f ive  dollar ’s an i n s t r uct  ional  h our  c o m p a r e d  to a c t u a l  h e l i c o p t e r  fl \ ’IOL t im e .
This  S i ng er  Corpor -al ion  sv s l  cm , d r i v e n  it ; three m i n i e o r ~n p u t e r s  (1 l o m i c v w c ’] l ’s
1)1)1’ — ~l Gs) is now opera t iona l  at I h ue  .\v i at ion  School (see fj L ’Lir - C 6) and is
s chedu led  t o  bu ins ta l led  at  six s ta t e s ide  ar i d  overseas posts in the near  fu t u r e .

Air’  T ra f f ic  control  pr’o cc ’du r-es a re  t augh t  at  the A v i a U o n  School in a
s i m u l a t i o n  m ode u s i n g  cat  bode r ay  t n i i e t e rn n i r i a l s  op er ’ at in i i ~ n’o fl l a I ioneyv .’ ell
801 compute r.  The s y s t e m  feat  u n - c s  a r a d a r — t ~’pe screen  w h i c h  t i i s p la~ s m a n’-
d i f f e r e n t  t y p e s  of a i r - c r a f t  in  f l i g h t  ‘h i c l i  p rovides  r e a l i s t i c  t r a i n i n g  for  ground
controlle rs , t ower  operators , and air ’  t r - a f f i c  control ler’s .

The Logistics M a n a g e m e n t  Center

For -  t h i r t een  ~‘ears , the A l-mv I~og ist ics  Management  Center  (AL M c)
at Fort  1 cc , \ ‘i rg in i a  has been n u a k i r n g  ‘ : X t ( t l S i V e  use of s im u lu t i c  in and u am in
for t e a c h i n g  both o f f i c e r s  and e r i l i s  t e d  oer -sonn e l . The f i r s t  s i m u l a t i o n  to be
developed was a t o r t v — h o u r  c om p u t e r - — a s s i s t e d  basic supp ly m a n a g e m e n t  s i m u —
lation for - i n l i s t e d  pcrsonn c-1. Sinc e  t h a t  e r-a , var ious  s i m u l a t i o n s  h a v e  been
i m pl en n ’n t e d  \ ‘ ;i lO’ }I  g iv e  s t u d e n t s  an op p or ’ tun i ty  to make dec is ions  and learn
the c on n ;eq n i en c s el t he i r  ac t ion s  in a t ’onipr ’essed t i m e  per iod . The ins t ruc -
t i ona l  sy~~t c n n  has g r a d u a l l y become a m u l t i m ed i a  ap l)roach to learnin g with
the use of p r -u t  r a n i r n i c d  t e x t , t e l ev i s i o n , t u t o r i a l  CAl , and c o m p u t er - —managed
i n s t r u c t i o n .  Today the ir  s v s t e n n  of -~im i i u l a t i o n  is build a round a concept
of ten s i r i n u l a t  ion rooms w h e t - & ’  classes of s tuden t s  can be divided and inter-
activel y p lay the samnie  prob lem on a UN I V A C  Spectra 70 usin g UN 1VA C 70/
75 2 ca thode- ray  t u b e  te rminals  or P o r t - A -P u n c h 1 for data input .  Computer
s imulat ions  are  used in all f i f t e e n  A L \ I C  courses  to t r a i n  over fou r  thousand
students  annua l l y. T u e  subjec t  m a t t e r  of the simulations varies to include

‘P o r t -A - P u n c h  is a device for  p u n c h i n g  cards b y hand wh ich was developed
developed by IU ’\ l .  It does riot riced e lec t r ic i ty  and is  small enough to ear z ’v .
Charles ,I , m~~ pp l en  and ( ‘l i ar !  es P. S 1~~P iC , 

( ‘em r i p l i t e  i i  ) i c t  ior err ’, and I l an d i  ook,
2d ed , (Ind ianapo l i s , In diana :  h oward W . S~i i i - ts  and Co . , I : 7 ’ ~) p . ~2 G.
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I ’ i ; •  6 i r i n - i t i l i  i t ’  op t  ~or’  c o r i l i  ol ‘ot ol .  h o t  ‘ g m ’ i i l m i i i I )

0$ : i 1 e i b I .  i t t  i i i  i n i t o m i n i ;  a l l  1) 0 1  I i  : I t m l i i n t  f l i t U l l i ! i ’ : -  s i n n u l t n m t u t i - l y  h t i o t i g i n
t lj ; ’ l n t  ; m r . c m  i s s  i i i  . F I i i \ S  I n n  t u i i i i I t  n o t ’ t ~ j i f  ( i u u ’ k L  i i t i t i d )  i n i t

n ‘~u i h o  el l i l t  - I I I  ( l i n t .  ‘ . 1  l i t  i j e i l t m ’  r ’ ‘ i i i  I :  H ’

- ( i l  I~~ ’ i I i ‘ r i n k  I i  S t t i b i i ~~, ~~\ i : t t n ’ t i ( ’  i ” i i ; I t t  I m ’ : i i r l l r t L
I I , S \ t i n y  ‘\ ‘, l o t  j o t :  l i t ; ’  • ~

—‘ i , ~ ( i ’j 2 , t i p ,  7 1 1
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such  a rea s  as: conu m i ì o d i t v  1: au nt : n ’ l i n e , n t  a t  a na t iona l  in V en t or y  control  po in t ,m n a n a o e r m l c ’ , i ’ of a n ez: o l i x d e \ i ’ l o t : : t o I i t a I  proje ct  U t i l i z i n g  ‘ograx n  e ’ a l u a t i , tar id  r ev i e w  t t ’ c i m n u q ’ n ’  ( I I ~ ’J ’) , r ’ i n ) a i r ’  p a m - i s , and p r o p e r t y  d i s p os al .  1 ’ i g u r ’ ~7 S ! io \V 5 a t v p u al s i I l t U ) a L i o n  I ( t O O t  w i t h  one ~ t u d ’ t n l  u s i n g  Ih e ;e rn ; i1n ~~i ando t h e r - l ’r . - p m ; - i r t ; ’  ca rd  i n p u t  ~vi th a p n n r ’ I a I s l e  h a n d  p i m n e h ,  A d d i t i o n a l l y , t i~~c O I i r p t i O ’ r -  ~~“ S 0 m ! i  r s  p i ’ e g m ’ a i m i n i e n ]  for -  o v e r a l l  ( ‘ o r i t r o l  of s in r ia t i j o t 1  $ , h 1e~~ i l i n , :
st u d en t  a d n i n i m n i s t r a t  n m i , a r i d  t e s t i n g ,  On a n ’c c u r r - i n g  h a s i s  s t u d e n t s  ~ reb r o u e b ;t  in  t m ’ o i i i  i f ~~- ( ~i d t i i & i t e  5 -huol , A b e r d e e n P r ’ c - v i m ;~~ ( z ’ounj , ~.i :~n v 1 a n n n lt he  I r ’ a n s p o r ’ f a ’ t en  School , f o r t  h u s t i s , \ ‘ i r g ’ z i ia :  t h e  \\ ‘ o t m ; n ’ n ’~~ ,‘\ r r ; ~ ’,’ ( ‘ w’psSchool ar id  t i e  Y l i e mj ’ n n l  5t ’};o~ l , h o t f i  loca t ed  at  !“ on ’~ \ i c C l e f l a i i , A I a I , a n t ; a ,to learn  log  1st irs m a t in g  c m i ;  i -mi t  l i i  t o ri  g i t  s im u l a t i  on ,

The A r i t i y  S e c u r i ty  Agency  Tra in ing  School

Tin e r m ’ i n d t i i t ’  a r id  o f t en  In000t ot io t i s  t a s k  of l e a r n i r i ~n \1 or se (~odt ’ hasbeen made mor ’e e f f i c i  emi t  amid c ’ f i e ; t i v e  by  a ~t lor sc  Code Tra ine r  CiR’Tdeveloped by  Sy lv a n i a  E l e c t r o n i c  I ’ r ’oducts  for  the II . S. A rmv  S c c n ; z ’ i t v
Agency  ‘Fm -n J r u n g  School a t  [“ ort I ) ev en s , \ i a s s ach r i s e i t s  U n d e r  d e v c h pn ‘onand t e s t  lug for - ei ght  y e a r ’s , the f i r s t  t r a i n e r -  was ins ta l led  in ea r l ; !i ’ Q j~~t r a ine r  n o I n acc om ; ’~ in od a te  s i x ty -  fou r  s t u de nt s  and th e  sch ooi now has fo nt - s s  -tern s in opc rat i on . ‘rLC ’ computer  ( l l o m u e g w e I 1  1)1 )P- ~ 16) 1)t ~esents v i s u a l  ,nn daudio s t imu l i  j~ t h e  lo t -rn  of 1i f~h t 5  or’ c :ode e h l tt r a ct e r s  at  a rate dctc:’ mi t  ~~~~ f tthe au tom ~n t j c  ana ly s i s  of each s tuden t ’ s past per - forman c( : , er r o r  f i n t e r n s ,and response t imes (see f i g u r e  8). The sys t e l l ;  p r uv i d r s  i n d i v i d u n u l i  ~~‘r hi n s t ruc t ion , inl rn ed iat e  f eedback , real-t ime evaluation , automatic scor~n ’and adv , i n cemmie r i t , and ac c u r a t e  d iagnosis  of i m i d i v i t j u a l  I e ar ’n in g  p rob l c i i u s .Al thoug h the \ IC ’l ’  -4 can teach typ i n g  and \!orse Code , a s uc c e s s fu l  s t u d i mm u s t  be n i o t i v a t e t h , mak ing  t ine  m n s t r u e t o r ’ ’s a c t i v e  ~1artj ei ~o’, t io n  in his l e ar n - -in g process essentia l . This c o m p u t er i ze d  lear ’ning svu  I ( ‘ l i t  Inn s  cu t  do\• m u nstudent attr ition , redu ced r ’equ i  rein ents !‘or i n s t r uc t or s , anti  lowe red t r a i n i  n igcosts ,

The Ordnaiioe School

The Ordnance  School ~)e~ an t e a c h in g  i t s  f ir s t  course u s i ng  CAr in Apr i l1974 and now has two o ther  courses  operat ional , 1

This is an A1~I’A sponsored test to examine the p r a ct i cab i l i ty  of cross-service developme nt of CAl con r seware  rnate-r ia 1s .~ The studen t s  are  acl ma l l ’ ;operati n g on a CDC 6400 computer  at the Univers i t y  of Illinoi s via Magnavox ’sPLATO IV plasma terminals .

1
The courses are E3 asic M a c h i n i s t , Test Cons t ruc t ion , and Ins~ru c t o rTraining.  In t e r -v i ew  wi th  I’ r ank l)a r e , CAl Project  O f f i c e r , ( ) :‘f ic e  ~n t T ra in in ; ’and E du en a t i i  t i , 

- 
- S. ,\ m m  v Ordnance Center  and School , Abe ri le en I ‘r ovir ;  gGround , Mar y land 1 1- 12  1974 .

2A R PA (A lv :unc ’d l~roj4 ( ’t s R t - s ’;ir ct i  A g cn r v )  is  a [) ep ar tm i ’n t  of r3~f~~~1act ivi ty.

-
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i ; ,  7 I i i  f t :  r ’ t t ;  m l  o t  t i m  \ r u n ’ 1 i h i  t i s  I - n i  r i m  s m i p p i  v
m ! t . n L i g l r r t  n I \  s i r i i t i l : l i , m i i  , i ’ f l i t  \ r - : ;\  I t~~ ’ ln  ~ \ i : i r i : m n n ’ i t i m  t n t  t i - l i t er  n i t
l o r l  I , . e , \ i r ’ ~~ ii~~~ i , I i i  s i t i n t ,  t t t  i s  

- p i i m n i ’ i i m m t t  1 n a  n i s ; r t g  i
I , i t i ’ l  I i n  i I ’ i i O S  t i n .  • ( t n i l ) u l i ’ r  i i  i n , f i t  I H I t e r r i i i r i : n I  l f l  t i n ’  I
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I- ’ ig .  8. -“t n i  ~-\ r- rn y \\~\ C’ b u r n s  \ i o n ’ s m ’  e t c h , ’  by (‘  i m i u i ) u t c r ’
a s s m s t m ’ r l  i n i s tm ’u :t ion  on t h e  \ i n l ’ S e  ( ‘~~ I , -  ‘I ’ r ’nm i n n e r’ , \ l n n r ’ k  IV at the  ~-\ n ’u inv
Se c u r ’ i t v  -\ g m ’ r n - y T r a i n i n g  Sn - l i e d n i t  i” er’~t I h - v n - m i s , \ l n i s s a c i m i n s ’t t s
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The (~~ t ’O r t e n ’ m  ‘cr5 tu r -  School

J ’he on n p t ’t c r  a s s i s t e d  s i m u l a t i o n  h a s  t a - e n  a part of t h e  ( u r ’ r l ( - t l u : , n t
the  Q t m n u r t e r z u a s t e m -  Se }no Ol ‘ i t  I - o c t  L i e , \ ‘ i m : i z n i t , s i n c e l t i 6 ~~. C n t r r a  I .
s e ve n  s n n i i i i l a t i o n t s  a r c -  a v a i l a b l e  t o  s u p p or t a w i d e  v a i n - l u  t n t ’ - c - m i d  ( ‘ O l i i ’ St ’ S .
A d d i t i o n n l !u , i ; m n t  i v ,  ( - : - : i - m ’ c i s ’ - n ; ar - i ’  sc ft’ i ’ n b ’ ; l  1cm - ( J i - y i - l c n n n n n i - : n L  l i v e - - r i
l t i T - i  a ind  E ’i : , ‘[‘h is pc-~’~’~~~ v I ’  a r - m i t ’ ’  of a ( l t  — f . ’ti ’ c ’. f  ~ t l t i 1 t i , t t i n n i ; ~ i —  SU J n f l O t ’ ’ c m i
by  sevc nt e - nn I hk ’ ,l h ( ~. O  ( ‘ i ~ ’ I t i - n o  i t i n i l : ;  a m i d  a 1 \ I V ,-\C 7 1 0  l ine  p m ’  i n t i ’ r  I C ’ r ’ i l i i —
nal i n n — l i n e  ‘ e .

~~ I ~ l \ ’  - ‘
~~( ~O / - ~ , d h f j n ; ~~1le’ , o r ’ l e n m i n e : n o n  a n t i  o p t - r a t e r ’  o l i t  5, -s

a rc  g i v en  c n m  l i n e  \ C l~ ~n t m U  ~‘ l i n d n is t h e ’  c ’ e j t n r ; t r ’ r ~ v s t e u i t  u se d  in ‘he ( l i m o - c t -
S u p p o r t  l ev e l  supp i ;  u n i t s  i nn  t l m , ’  A m - I t - ,’ ,

l in e I i t l n n s p o l ’ t - n t i ( i i  S C h o o l

All  of the  o l f i c n - r -  a d v a a i n ’e c c i t t  r se s l ud m i t s  p ar t  i c i p a t e  in a t r a n s p o r t a t i o n
S i r n i u l ; r f j o t n  c x i ’n ’ - l ; -’ c at t he ‘l’ u ’ a i ; s p n n r t a t  ion School  at l- ’or t  Eu s t i s , \ ‘ i r e i n i a _
Ou c -r a t i n g  ~in a Ci ) C  64 00 c i ; n j t :~ er  us p a r t  of t t ic ( ‘i’ El lU\ L , the stu d , - n n s
i n t e rn  c - i  tb m ’ ( ‘ C ~ L I I  Cl  l i ’  te r i n i n m a  1;; in  a s i z n u l u t  ion t h a t  r u n s  for-  a v:ec-  L

The E n s i m i c e r ’  School

Tin e A m ’ n ’ n n u ’ s L n i E i n e i ; r  School a t  i o n  He lvo ir .  i r i i n i a  has h n r d  a x a o d ’s:
j nvo lven e!m n  ~‘:ii hn c o f l i p t m t e n  ass i ,-; t ed t r a i n i n g  l o x’  s e v c - m ’ : l ~‘ears no ’. -: . U s i n g  ~
t ime sh a n i n L - N SP:ll’i, t in e  si,u c i t  “ i t s  hav e been  u s i n g  i t ( ’  com i - : 1 c m  in a vu n i

of e n g i m t - e n ’ i m m g —  r - c l ; i t cc l  p z ’eh l e n is . X l o n - e  r e c e n t l y a l h w l e t t — t  ‘ n, ( - t ; L L i ’ d  2U t ’0 i -~
wi th  s i ; ’ : n n - m n n  t i - m ’ n n i m i a l s  has b c - n - i ;  p u m ’ c - l i a s e d  to a l l ow  f l ;  ( - x p a n u c l n ’ t !  r i s e  of ti ~e
comi p : i t ’ r  i i i  i u i s t r u ( - t i o n  of ‘n f l ; ir , e c r  ol’f icer s .

T h :  t\l i s s i le  and \I u nn i  t ions School

M i s c  ile n a i n t en i a n c e , a i i i n i t i n i t i o n  io i~is t i c - s  , and miss  l ie  d i r e c t  s n t p p  r ’t
are the c t i i n ; e c - t s  of  t h r e e  s r n ’iu ] n t t i on s  used }~~~~i t h e i\h iN’ ,cile a n d  \~ n i m ’i i t i o e s  S -hioul
at J I c d s t o m e , - \ r - s e n t al , A l a b a m a .  l h e s n -  t -oit ’lpu t e r  a s si s t e d  s i m u l a t i o ns  or e ’. ida
the capston e  ex er c i s es  in seven n l j f f e r’ n ’ n ’ i  r o u i ’ x es . St t i d i ;n t s  gen er ’a te  i h i -  r
ca i’d i n p u t  i t s  inn  t h e  P o r t  — , \ — I’ in c - l u  a mid  st - :l us .  C in r i - c -n t  connr ~i i t r -  r’ s uppo n ’t i s
on the post’ s I i~~ i :~;o / Ga i n  a i ice  - sha r ’ .-: mode ’ u s i n g  th e  ‘1’ i ii - : 1)5 ;r ’fl~1flai
(a DA’I’A \1 odd 7 0 — 2 )  as t i m e  m i t e r - face .

The school has deve loped  a dozen or mo re t u t o r ial programs to use on
the pair - ( i f  I’ [A ’l ’() IV ter-mnm nal s provided l ’~ A R P A  fo r ’  t est p u r po se s . 1)uc
to a la c k  of t e r m i n a l s  t l l i : S t ;  l essons are onl y used e x p c m - i n u c ’n ta l l y with small
groups of itt ( l cnts arid t l i ~ l acuity.

The Institute of Administration

The A n’n~~’’ s i~ i nma m l (- (- arid Ad t i itant General Sc-Iic olu are  now coinh ir ’cd
u nder  t h i n -  n n m ’ : n t m i j ’ / , a t i f f l j  r ( : n m ’ r n i ’ ( i  to as t h e  I n s t r t L n f r  of ,\ h r n i i m m r s t r u t  L i i  w in ch
a lso p r o v i 1 n s n u m n i p u t e r  s u p p o r t  for  bo t h  ~ n ’h ooh s . ( ‘ t i i ’ t ’ t i I  p u rpose  O p e r ’ d ’ d m ’
and app ! n at Iu i  ‘m a n n i n g  is a c r o n n i p i n s f i e d  v. ~th  an I I ~ t i 360/ 30  s~ s t e m  a a nd I I  ;\l
2260 Cl ~T te r r m m i n a l s  . ‘File h is titut e t : o r i c l u n ’ ta  t r a i n i n g  f o r  p u n ch  car’d i t t  nc ii  nie
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Op c r c t n n i ’ .~ , n i h ;  t ’ t i n n i i c t i ’ n o ; , u n i t !  : \‘ ; ‘i n m n 5  n n t i : , l e ’sts . \ i f d i t n n e n i l ’ ; , n : i l  t i ,
ar id  t L ’. C ’ ,t ’ t - ; ‘ , t i , l ’ . t s t t i !~~~t~ h t - t i ” n i  e O i n ; J n e i i i ’ i ’  t t l i ( J f l ! m i ’ ’ f ] t ! L j : ,  a ’ ’ l  ~h t t t  f i t u i ,  ‘ ‘‘ 5 5 —
l i n e  n i n  noon n u t  ~‘ t t t  I ~‘ d ! n  si - s t i r  d i  ‘ :; a mmd p n O t  c’ i e n . ] i - ‘:pe r’ i • ~~ i c’: ii .~ ‘ 1i ~~ ‘ i n  U cm L u  -

‘I ’he .~h l I ~’u t ’ u  Pci ~~~
‘ , -  S ’ I c n o ~

In n 1 t n 7 2  t h ~ - \ ] l i l t U n ’ v  F t I ~~’e St i e t i t !  g i t r c t ’ i  a C~~i t t p i i t e m ’  a , s t s i ;d ir’ iS t m ’ ; - t  b i t
- a p : t l c i h i t v e ’ , , ’ n i n  t i n e ,  n c - q u i m ’ o ’ d  fi i ’ (  f : l c n - l m L ~~~~ p c ’ ( o i e j n t i ’ - m ’  t e r - i u b e m i . l i i i :
‘ o l : cp ’ O ’ t ’  S ; d ’ 1 ) e n - t  iS f ) n c t u i l ci  I c y  a I e n n s i ’ d  t t c n n ; — s n u r i i ; g  i i u t . - ~~v: ’ I !  t 2~t t n r  in ‘~‘ f : i n n n n . - . ‘° u H m r  a e ar- , l i v : ( l i f i c r i nt  c o ur s e s  V. ’ c ’ i ’ m :  o m ’ o g n ’ a z n c i n n : c l  o u s . ’

( t - \ h as p a r ’t  f t e -  m m n s t r u c t i c i i i j l  i ; n c ’ c l i a . ~

J n t e i ’ t -~~t UI  ( ‘ ‘\ l  ‘,‘, a n u d  a t  t i n t — c ’  noe l  m i  I n t o ’  1 0 7 1  t i n i n ’] , I’o m ’  bu ’ n- c ’ e i’ \ ’~~~’’:
the  l m : a s n n m n  a r ’ r a n t ; ’ e m n i :n t  W a s  r e i n - n - I c - c l . S t i r - l i  a c : t i o i n s  p t ’ o v i d r  I C I ’ S  t i n t ’  t b n d
CA l m n n i s t  h a v i -  t I n e -  s cn l l o rt  c n f  t n ’l ~~n nl  ins t  c m - t i n t ’ S  a n d  t h e  c o m n c : . - ; ; ’ t ’ c - ’ s ‘ i u n n i t c ’ n ; c n
b a c k i n u ~ on t i n t -  n - m ; n ’ : c i n l  ~.t i l l  ( i m ( ,

‘I ’hc ]- ‘i c - ld  - \ r t j l l e i ’~ School

Th e t : ’ d l n - t ’  I n S ’ :  of c c i ;  n i l  ci’s ru s rr p p o rt  of r ’ a m n i n n  t t t  t I l e  ~-\ t’ ~u L’r - \ - 5c~~n c n ’ I
is thc :  I - u - I d  . \ r ’ l i h l e i ’ v  i ) i t - i i t t l  ,. ‘ n u l e l i c a l  ( ‘ ( n t ’ ; o u t i - m ’  ( l ’ A I ) ’c ( ) ,  !‘ i s  :,~ t t t ~ t , n ’ - f  ~~~

I io n n m l  s i ’  in tn ~~i ’ ci  to  s c > 1 ’ , e ~ L in :c  r v  f c r ’ c c i ) ]  t O  t i n t h e  t n  i - I d  a ri d t h e  t - as;-; i - o . - c n , ,.
‘Hi !,~~ , t i i i  p n ’ 1:c - t r c a h  ‘ ‘ o n - i n  ‘,- , i t i c  i- ’A I AC n i  t i c ’  c - l t n s ~’ i’ t i~~t ; c  a l T o , ’:s m u m - ’.’ e l f : e ’ ; n -  i n ’
and ef fc ’ t i ~ r- t m ’ : e i n m t n n ;  i t t  c~ m a n y  i n s p e c t s  ol o u n t i n n i - r v  t r n i n j n n y ,

‘I ’hc s c h i ou l  i s  t - x r n ] o n r n n  t i t h e r  m o t n ’ n t i n ] usee-n f o r  t h e  c ’ o l n n u t n ’ c ’  as a t i - a i i m —
b i g  m m n e d i u c n  “ i i i ii  i l . , \j () t m n r’m i i n u a i  ( ‘O i ’; i l ( ’ Y t t ’ ’ I  to t h i n  i t  i or’ c i - ’ .s l S m m ’ t ’ c ’ ; ,
fl3~~1i() ~~t ~- h t i pp:1 rd ,U I~ , ‘ I ’ n .-xas  c c i i  a t i n i c — s i n a r - i n i  i t ; t t l d .

The A m i n o r ’  Sc -~ cool

A ll  advanc e n - o t t  n - s c ’  - i t t - n - n - : a m - ’ -  -x p o s e ; l  t o  i ; c : ~ f l n u - i - t , ; c ’ m t t  n n f o n m n - c i i c i n
s v s ti ’m  ( n f l n ’ i - ! i t S w i t h  a t \ v o ’ - c i n l \ pn ’;i c ’ t i m i t i i S i ’ I c ’ i s t ’ ny  I n ’ a ~~fl’ t a
I i e w l i ’ t t -  1 ’ : , t - ~ c c l  ~h I 0 f l l ;  w i t h  t m c ’ n - n - r s  v i a  t c h i - ’ ’ . pc -~v r ’ i t c ’r ’ s , ‘I ’ l n m ’ o u t ’ i o :t t h i c -
electi ve p r c . g m ’ i u n c , s t t i c b - n , : t h i - \ ’ i ’iop  n n n i i l  d e ’ - i : n n g  p r c i g r ’ ; m m n i c  to a u g m n i e n t  i n s t c ’ u c —
tio n in ta nti -: ’ : , p e r s c n m t n c d , md l c c - iSt  c’s . I l n i -  cor n m er c ’bi l t i r n € — s l i a r i n g
system i n ;  a l so  ‘i s  i d  t i n  i i  a n age  a f u  r — d a v  b e igade map i u n a n c - ’ n v c r -  ex c ’ r c  iS e.

1
Surr-y  1’ . J’ v c ’r e t t  and  H n } . ’ r ’ t  A .  h l a l ! o \ v e l l , J i - . , ‘‘ C o n n n n i t e t ’  A s s i~- t i - c l

I n s t ruc t ion  at  I — -\ \ i  I 5 , 
“ \ l  i i H  a r v ’c i i i c c  n - n c r ]  Law H n f o n - r, ’ € ’ n m e n t J o iu -n a l ,

\ V in t e r  ~ ~‘~74 , [‘P. 4 6 — 1 7 . 
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‘I’ic ,-\ i n  I ) - l  i ’ m  i s O ’  S ch o o l

‘l ’h ic  ( ‘( n i i ! ] ) t ! t i i ’  .- ‘ O t i i  ~~c ’~ n i b  c - n e i l  l 1 i ’ ,- \ n i ’  l m n ’ b m i : ’ b n - ! o n . i  t i e  c ] i y j i ’ n I  , i o
tv ,’ n n  ( ‘a t ,  J~n ) r - m i ’s u n ~~i t n i I  a n d  n -o  U n i t & ’ l ’ l ’ n a t h , n i t n ’ i i n t n L  I n n  5 i i ! i ~~c i t !’ l  ( t t  n I ; i ’
p t n t  em’ f i n n  a n . - t t t  Is cciii i - s c - s , o n - ‘-.‘ i - c i i i  I i i ; : ; ) ’  t i c - n ’  S ; S !.  - i s  t i n  t ‘ ‘ ; t i n  ~i n  . -d , I - i  -

. i .
\‘a n - m m I )n t n t  t -  2 i i  -\ c a i n n ;  -~~ 1, , l’ s :m to - c - - ;  t - c  i c r  ; i -nt. - I n  1 - n m ’ in ’  , ‘ e~ ; I - n i  n - n c t  v am-
m a c h i n e a’ l O t - i - s . ‘I c - l . - ’ t v ~ L ’ i ’ i i m : , l s  ( , - n s I : - : 3 tn . i ‘1 : - t l - -’L) - 4 ’ I ’ C ’ i ’  r e l I c ’ ,

t e t - n i m i n i a l s  or ’ -o n n u i n : n - n ’ c ’  n i l  n n n t i ’ - S ] i t l r ’ i ,  i t ; ’ ’  n i  a C h i C  i , t , l c h i n ’ , i n t p i i t n ’ i  Ui  l ; e t l i —
(‘s i n t  ~1 a t ’ v l : n n -  ‘I ’hi s  t ’

~~n - 1 q ’ i ’nm is  n - n i - I  t n t  p m - n c - I i r e  1 ( 1 : ’’ ] : ,~~ P 1 - on .- I ’ tci:t i ; j ’t

l an :~u : n s i -  a nh  s -  ; c ; ) t t r - i  t h e  (n5 i i’ l t t t iiS 1 :-u i n n n t , I s , s ; n , i n s n i r i n i l ’ , i t t  ; a i n t n e r m  of
the Z n -  r o n n a i r t  n c a l  ‘ t n ;  i m u c ’ t - r l r n c -  ( : n  n h  I’S CO .

‘ l I e  - \ n - t , t v ’ s - \ c a d c : r i i v  a r i d  S ( ’ m ’ y i ( ’ ( ’ C o ) l l o ’~- ( :  A~~n c I t r n t i n n r , s

.S . ~cl i I n t : n m ’ \ ’  -‘~c n n n c l e ] iu ~-

i ’Iie \ 1 i l i i ~~i’v ,- \ca k ’ n c n ’ :  n ’ n - n t t n u  n n ; n i c t m n g  t h i n -  f ir s t  i n i s t i t c i ~ i t ; s t a  h a - a ’  uo i f
( ‘ o i i i p i i t t - r n ’ n i  i ’ n i l t n ’ n m t  n i t . I t n ’  n - ~~~n ;’r ’irj~~~r h & n t - a i i  m u  l t n h i  a r i d  i n n s  r i j o : - ( ’e ,-, :S’; - j  I t ,
a r e n t  ( ‘ I ’  f l i t - i t  i n ;  n t 10 - i S  a lii ’N;c — S : - n n l n , i : n i i l t  —pm’ ogranitn c :~~ h i  c l i n t ’ ’ , C .  i - i  I I  (~ d
S \ n ! t i - I : i , l i i i -  ‘ a l i t  i , t a ( ‘ ( i - 5  S O i i :  i n n ’ ; u t i  - I  T h r o u g h a m , v i n n u c -  c t  : ( n  t n - i ’ n c m i i n : r l S
i O n  t i  n - e l  mu en I - C un i n t l  . ‘ - ( ‘ 1 ’  ( ‘ 1 ‘ - S  - I S i l  I I C  t i t - , s t u d y , eli  I c ’ t ’ , r id  I n t l  te ’ c t -  on .;

ar- c - a s  as s i - n - i -  in  f n ” r ’ n ’ n -  . ( ‘ n i t  n - n b ’. , ti n e  c ’ c - n m i i c m t e r  t m ~~’ : I  mi t h e  m t : ; - u  t a —
t i C i t  ci 0 : 1 ) ] ’  , ( n r ’ 5i  C~~’ i i \ I t ’  ‘~ , i - s  i t t  ‘ c -  l i c a -  ‘ ‘ n i ’ n i ; ’ e I ’ i n n : ; ,  n c ’,’,-I ii 5 .  en - e ; i n i - t c ’ S ,
& i t d  0101 n i ;  a t i e s  a r i d  n o  tin’ i t  ‘ - -I ’ :~l ( t  A l )  I t O - c l ’  - f i t ’  l i n t ’ . :  n t n t  1 ;;  i n  s I l a s’ ,  n s f  n o ’  -

t h u . ‘l ’l ne , t 0 ;  j i l t  ~ e ~ f t h e  n n n i t ! t t ’ n i e ! ’  n i t  \ \ e s t  P o i n , t  c e r n ’ m’s  n e - c i t - c l  0, ’
f l i - \ C I \  dc ’~’ ~i o 1’ - - d ( P 1 2 -  P : m - ; t p i i i n - :  L t u t m p : ’ i I n i i l v  S v o t -  t n . Th is is ( - c e n n n ’ n -
te r ~

- i n  p - .- -o - i n u, n- n - t -  C tO ’x ” m I C S ! , - -
‘ i n o  i ’ I I t  c - c n n  ~-L v i - - n ; :  n - ~t f j  a v , n  i~ - “a en L I  v

(if t n ‘ i t :  - r i m ; ,  I s .  ‘ I ’ m ’ ’  0 - - i n ’  I p u ’  i -  t ’ inn ,s ‘It - i t g i t . - n : i i n n ; ’ , H ,~ .n  i es , c’r~ m a t  h i  h’ b e ’
p r n i h t l - n :  C l - ! ] ’ ’ t n — i t - L i e n : ’ :n  ~~~ I c i-c ’ n ~~stl n n t d  I - n - c t - n v ’ - , ; i t  s ; b n t t m t t t  i~ a
i i  n o ’ .: -  n t  i n n : -  - n ’ s on t i i ’  C I  O n ’ 1’ : - n ~~‘. l i i  ‘h n n n I I n d I  t ‘ -  n i ’ ; l u ,  ‘O ~ ‘ - of  mi - e m - - I
i o 1 n , i h t ’ c r n i 1 ’ t ~ i i i  ~~n i t , c i ’ ( ’ n n  ~

- n ’ a n h i n - e  p l o t t er -  ( - ‘ i - n ’  f i i ’ t n ’ c: 1 0) .  5 t - y n - n  of ’ i n :
t\ ’. ’ ‘ I  ‘, i - ‘ ‘ ,, ‘ n ,  - in  i c  ci - - ,  t: — i t  i I , t ’ n ; i , ;  m a - e n ,  n ’ ’ t i n c -  o n S i n  n i t  i i i  - n - t n ; ;  - P ! t  i ’ l i v  I! ie n -~n i i  - t
i i i  i t t - n t n .;r 1: .  ~~~~~~~~~~~~~~~~~~ n - I t t : h c l t i e  ] ; n i m ’  Z c S S i ~’ m r i n I W t l s , ,, \ , h b i n i t , : , a h l : , t O e  i-cia!-

p O r r -  5 ~~~ ~ d i n - n - i t ‘hi ~~~ m ’ n e , m ’ i  n ,i~’ h a h o r a n , u m - v  i n s t m - t . t ’ r n c n n  :~ t h o s e  S a n t e
d e p a r t  n o ,

The (~o i n i z i u a n i c l  and General  Staff  Col lei t e

For sev i-x ’ : l year’s , the Command amid Genera l  Staf f  ( ( n l l ( .’~t C at l - ’on ’t

‘“O n - i n n . ’  l n st . r ’n - t  i- ri at \ \ i - s t  l’ oint , “ G ov er n n u ent  I )a ta S’,’ st enuus , ~] a v /
Ju n e  1973 , PP . 37- :b ; .

s. , I i , ’ l i t i n - m  ~t c n ’ i t t  of  ‘ l i i -  - \ r r , i , U . S. M i l i t a ry  A c a c I i - n t t v . In t r o d u ct i on
t,o lh ’ ( , i  tn~ 0 c n , i i m  ‘ -0 Iii (\ !‘o in i t , N ‘i 1. ‘-‘. \ I i l u . - a t  ‘.
A c n & t h i : i : c ~~, ‘c ] n ’ ’ - m c  I i - I ) ,  f t . J . ‘
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g 9 ( a d i  ‘t s m i i i ,  O n  - l i s t -  t n t  l i i i ’  ‘ n  n r i l f  c l i ! ,  - n ’  ( n i  l i i i  - ye- i - I l  I i — 6~ n )
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‘
,

\ V j h j j n i m u i  I ’ , I . , i ’ - I n l n ’ - r - t , I ) i n ’ i - n ’ i i n i - , I n r t ’ cr ’n n , c t i o i t  S v s h - r n n - n
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I - i c - ,  l b .  \ I ~ \ I - \  n ’ : n r h - t , ln~~j i t m j  ; i  S i r  I ’ r c i f l i  :- ;:~i i i i  m a t h - i ’  - i : n \
I i i ,  ‘ I  I n i ’ I I - i ’ h m  n u n  f l 5 i ~ t c c ’ m t i t ,  ‘ I  ‘OS! ’  l ’ h t , I t i t i ~ ~~v S t i  m t t , ci  n - t ’ n t n  a
r n  i n c h  i n ’  i t b i n  i ’  i - l i i i  i n ’ ; m h n n  r ” h  s i - i ’  - i t t  - t - i ’ m  n O n ’  i - i n ,  t t i n  t i l l  a n m i t t  i - i t o  i n

‘ m m m l i !  ( ( ‘ I F )  n i t  n i p  r l n c ; c t n t - t t ’ ‘ n t i l l n i m t  ( l e n i n ]  i’ii ] t\ L ’ r ’ n n p b t i n ’S)

~- (  i I ’ ~ l (  ‘ I ’ : I - ‘ t n t - i s  K : n v i - , h ) n ’ p r n t v  I ) i , ’ n - ’ ! n t n ’ ~t t  b i n -  I n i t ’, i ’ n n i n i i , . n m

~~‘~~~‘ i ’ i m n 5  ) i - p ; m n ’ i n n I n - n c t  I . 0 , \ I i I i : t i ’ v  . \ , ‘ n n m h ’ ’ ;  e , \ i - s ’ ‘ m u , N . V .
~l \ a v I ‘~ -i~



‘)‘ )

I , c a v e m m ” -’.’ ian’t i m , I - : n n n i ; - n s  haS i n t e n t  i m t n ’ c - r - i n t  r m ~ - I hr  use ( i i  t h e  ‘ o m u m p ’ i t  ‘n i - m  t b  - i n
mi ia r ~ i ’ n , i -  i n ;  ‘ , t o n—i I n ’ j i~~’( i i.’ i n  m l  i - I ; , ; :  , i’ t I n  n i l I t  - i ’ n i i i  t o i l s  f ’o I i , ’ ;  n ;  nt ], ’ ia : -. , nc — n ; -

Ui tO !  4 t i n t  1 1 t  ~~ t ’ i  o n t O  ‘ -  i s  c ’ n ’ m l a  tc n o n i n i  p m ’ o v n  ( h i m ’ I c a r c - i ’  a rm ’ I  00 is L i e s  c i  5 t  i’ n no t -
t ion  c n f l  i i  q i n c n n ’ ’ ;  I - t i ; - ’ ;— . ( ; : - iu l i t m l , ’ l o i n - n i l  C h i C  ( t h O U , ‘h i ’  ( ‘‘ - l i ( - m ~ is I e v t ’ l ’ c ’ ; n i
a c ’ i n r n i ~ - i i ! c - m ’ i y i ’ r ]  n i i C  i t  i o n  I n n e t i n - n i l  o ] m n - i ’ : t i i n n t ; S  & ‘ t ’ i u t n ’ n  w b t ; ’h ‘, ;i l i  ‘ U - n ,’,’ t t ; :
s t u ’ I n - m ; t ,  to j o I n - n i - n - I c  t I n ’  \ n J ’ j t t t n S  t : n n - ! j n ’ , n I  d n m l n ,  , - ‘ , i t ’ n n t O ( i t i F t  f l i p - m v - - , f j t i ’

‘ou t rol , and  i :‘ - 1 - n i l  i o n :  ~- ) I t  - t i  l i m o ’  nl i i n i p -  i t ’ n i i t  (t t tn t  t - ti - n i l t i 1 1 i ’  n - c n n  ( t i e ;  (i~ i - ‘

c o nn i p i ’ e s s i- t I ’ -  t j i n ~~. ’  ‘ n - n  i , ~ r’ ~~n ,  t h n n - i n n : ;  I n o t  i n t r i n t  I Ott !. -h d ’ I H  b o n n - I ~~ , t i ’  lie

s t u c h t - i l I s  ~v i l l  I n -  n ; i v , - i i  t m  i c  ] c t , ’ , - n - l n t n i m ’  m i t  ( - ‘ ‘ m r r ’ n- ;e t o I n - i - i ;  tA ~;k ’
pn ’or; i ’ n i  n i t  a t i,t a n t  0 ii  ,“ n ’ t ; n ’ m -  n i l  h u e  m e  l i - i !  - 

-
, - i , t  ( ‘ i ‘a ‘p u t t  - m ’ t n - n ’ h i n t  n l ü  n ’ . so I ! ;  - ‘v a r t

u se t h e  ‘ u n u i ; n t i t o - r ’  y i n ,  ci ;m sn-nt ’u n ,t n e m ’  p u m I : c h i e l e r n u i i t t : J , -; ,

L. S. A r m y \\ ‘ ar ’ ( oI lc ’~~e

in l i n e  l a te  GOs , t h e  ;\ i’s, ’, ’ \\ ‘am ’  Co ] l t ; ; ’is  n i t  Cn , z - I i ’ ; I i  l ] n L I ’n a c i ; s , P c - m i n i —
s y lv a n i n n , n t a , l n ,- 11 5 0’ o f  ‘,\ ‘ ‘ s t  f c c r ’ j t ’ s i t t t e — o l m t ’ i t t , s . , : i c n n n  l o a ss  i st  i n !  l i s t  i ’ m ’ —
t i on  c o n c r ’ m - m i i n p  f e r - ~ - o’ n ] e ’ e ’ i - l o ; ) I : u c ’ f l I  amid el ’ n , m c o e n i c ’  t o t - n o - t e n t  i i i - - , ‘fin ,: n - n f l 0 ’ r n ’
m un ’,v has  I S  ( ) W i t  I I  e o ’ V \ ’, eli 6000  a n d  c or ie l i ~; t - ;  n l i i i c i h ’n’(n OS c o r e  c ’ i r - m - i r ’u l u ; u i
course- s ‘by C n t t  c t ’ n ; ’ ’n n - i -  S U b n p s , i ’ t ’ c  i i i , _ n t r - i i c n t i t , ; . L’ . i r ’ m - i - n t ’ ~~;, ftc- ~ t c t d e u t~ n O - n
a i n t i i ;u -~ p t - o c t - l i e n i n o n i n .n l , a C o S t - - n ’ b n n - l i ’ , ’ n - m ; e - S S  ! i t i t n ; O l , a i o m ’ i ’  c’ ci ~~t i n O f l i s , t h c ’ l ,
ar id a m e  n c b ~I c’  t o m t i t ; i 5 ’  O t t e - n i r - s m i t  I n t o -  l ) j t i t n , l  1 : i t ( ’ m ’ t n ’t . t j , n i ~~~ l )~~ , f ,t 1 0 0 — - . t~m nd
I t e t t ’ i c v ; - I  S y s t r i i  ~‘ h c : m ;  n i n n \ ’ e i n n ) i n i g  t h e n i ’  y n i : ’ m n a i n o  s r i  n t i . e pb’  a ] n ] i t ’ a is a I s .

1
BASIC ( I ~n ’ g r  i n! ’ : r’ ’ s Al l  — [ i i t’pOSe Synibo l i  c l l lS t , t ’ l i ( :t i Of l  Cod e) is a p ro—

~ r a m n n i n g  l a i n n u n n u ,, c i . ’v n ’ l o p c - t h  at I ) a r t n i i o i n l ii Collr - ’o- v,- n i r i : i i  a c h i i u v o ’ s i t s  ~ t — n n L t c - S n

u t i l i t y  t r i t o n  L i ’ ’  ‘ t n t  b n ~~ f t  u s  n o s y  to  l e a r - n , ct _ i sv  t o usc. ’, m m c l  easy  to  r’c’m l u ’ n n - i —
her. l I a r ’ r y  I n c i ’ a i m , , t n , J m n t ’n n ’ I t i a t i n o n  ‘I i ’ . ’ ) , n n c i l t > c - ’,’ l i e  h i t i m u t a n t  i ’ ocs ( it ’

Cor np Ul~e m’s ( N e w  ‘n o r k :  l’et t o n ’’ - : l i i  ~uuL~ , 1 P74 ) ,  p . 1 ‘1(3.



(~h i n t p t e r  I i i

~~~ ~ , L \~\\ ‘ \
~
‘ .- \ \ I )  ( ‘ n i \ I 1 ’ I  ‘I 1 - l ’ ~ 1t . -’~,~ i l )  ‘I ’I t , \ l N I N (

,‘
~~ I ‘ I ’ ,  i i  ,~~, , ;

1- ’ on ’  a 1; t - i - ‘ i n ’  - :1 ( 1 ’ l i n e  .~ i cy  I 1 : 0 5  ci ri i n  C i  st i o n t ]  r i g  ‘.- : nt ’.’s of i m t h i  ‘;
~~ ‘ I - nd n -‘

: ‘m m p  i m m m n l r :n ’ t i n ; t  n m - . ] c n t ’ t .’ l ; i u ; . ’ r o o m - c -  e f l n : i i n n t  t n t l n m t ! t i l  l i c i ’ t t i ( i ( i S vj a  e o n c p ’ n  C .’ : ’

tc- c -l t l o h i . n ” v , I ‘ - ‘ i t . ’ t i t ’ j i t ’ t n i ~~e0  i u n e s  n c - c - n i c s ,  a n~ ’~ i;~ n h l i ’ ( n ~ t t  n m n n I  \‘, i I h  an (p e t : m ;n ; ’ l ,

‘I ’ I m e  N ; i v v ’ n ; 1 1 t t, . - m t - ;-; in ~‘ \ , f  c ; ; ~~ , -; — ; ‘tn ’ ] ;  ‘on t i n , :  n ij d — s i : ’n t i c ’ s  C h i c - f l  sev’’rtd ( , ; ‘t )

v-n in.: i m t l l m n m ’u n i  at ti m e Na va l  J \ c n m i L .- m t n v ,

Cu r r en t  N’ n~~-v i n t u n p e i t ( ’ i ’  S y s t m - i m s

‘(‘ho’ N m v n , 1  Ao ’ : I C i C V

i n n  l t n o , c- T- ,a v’s e i c I c : r h ’i . ] m m  a t i , ’O~~t n I  n t - - i - , ]  C, ’, ]  c lP ,~ - t aj i t i n - ’ ]  net
C h u e n t l i n o n  t l m t ’ n n ’ n -  i i  i l n e  et s e  of - :c ’ o;’, ne ’i’ l ’  t o - ( b C t c t ] n - ’’,O ,-\ C - ’ n I —  i ’ , 0 - t ~~r - i ’

p en - - n - i  \ ‘: :lS i i :  h u - .- ; i : - ; , O i n . t : c  c - n c  l i t  n - O a t ; : ’ - ‘,~;c: li~~~t ’ ;  i n ~ i t a S t i 5,~ j t~’ c i- ~ e , n ’ - i : c- -
m o ,  a i d  i t a v a l  s c n i e n t m ’ m ’ . ‘ l i n e  p t  o~ c ’c - 1  - a e c h  m , i - ’ ‘ l O i n - i  23 I L - h ’ t v ; t n t . t - ; n m h ’ ’~ ’ .

nte - e - s s i n m p  i - c u r t -  t -o t i p c n n i ’ , : i ~~i t i i n e — s ’ c , ; , ’ i u t m ’  n ’ m n n ’ n ; n o t t e t ’ : ;  a t t n ’ s  Z I h e  ! n - _ ’ ‘ i ’ ” ,’

\ ‘ c’ n : ; O  ( i f  i - ] ’ ’ - i ’ O n i c ’ i ! . his s- ,c s t e t ;  p m - e n - , i - n i  l i i  i n ;  tdim i ’ ] n c  m I t - c ~ ; c c - o ! , S  t m l  m c :
in p ti i n ’  ite PO O :t  ‘ : 1  n . C- Of t I c  0’ O n ( t i i S  uS i t t \  i n ]  ‘0 ’ t m I ’ ~° n ’, n n b ,  ‘ n I C  ‘t  h ~‘

, 
~m~!i i i  ~ O ) ~

to ap ; ,l r i m ]  c ! n  03 on e S  t O m e;! C’ i :I ’t ,I n ut  l e t _ I S  i t t )  i - \ ‘, i  i t c h iL t  t ;  i i ’  C n s , ’  ~5 I c i), ~~~~ n I ’ .

‘l In e ( ‘ ‘ 1  - 10(30 b ’ i’o ,j ’ et  v’as b u l l ’  a r ’ ( ’ i ” l n ]  I h e  I U ’c l 1 00 0 1’ ] 000 n-n ,’st n - i - i  ( a ’ - -

f i gur e  11) c h o P  i n c - l o b e d  l \ ” e f l t \ ’ — S e\ ‘.Ini i l i S t l ’ t i ( ’ t ] S n n i - m l ‘ h i s p le ’~ sn a t ; t n ’ - - , . ‘,
‘
\ h - . rc--

as t b .: 1 ‘ ‘ I i - ;  ‘ p ’  h i i ’ c - t . ’ c ’t f e v c . ,; - ; e , i  oil h o -  n ’ , t i - t n .n ’ t t n - r ’ ’ s m - e ’ ; n : i n u t a t  j n n t n ~~i ; n iv: o -n s , n bc ,
h I d  l a O O  S y O t c I c t  ~c a tu r e s  t i m n :  t u t o r i a l  ; m i i i - . ~

\\ i t I i  t h i s  t~~t ]) rn .’ n n  n Ot , i t  was t l t o t t t . i i l i lt  t l i i ’  ( ‘tJ ~ I n ;  n - i ’  
~~~~~~~~~~~~ 

- m m ’  i ’d im m ’P r i o :—
t i o n i  t o t t i d r e o ! ; t t - c -  ~) L i t - t  05 toil ,  ol i i c (  i - i , t i v i ’ i i e t ~n , t l i i L - O i ’ i i C t I o n i  i i i

~ it i ; ; c i iinfl ~~. ‘n t  t i n . -  ,h c ’n .oh i :m:tv , C i t e , ’ r a n n f n , n u i - . n i ~ - c n ’ ss , n-~e i d i o  ( ‘ n I b ’  Oi l i l y  cl ’ ftc
s y s t n~~n v on ; u s i . - c !  n o  n s s i n , l  i i i  t h e  ( ‘ O L c n S & :  i n s ,  i :n t s i c  ~ c s s i a r u . ; \ c l ( 1 i ’j , ’ n t , ~iI l , ’ , 1 n i r ” s
of tO ’;  1 c b i ’ , sins , e i i o : ! t - , i ; : t m , , and  nllc: r :n.tioUs a n o n l y sis  e t O l l F S c - i. ’ \C’ c -FC c on i v e i ’ t u d

for - 11 ~~1 1500 p r - c ’ s  i - n i l  a t  10 m m .

1
The I I I ’ n ]  1500 sys t emn  inc luded :  a cath ode- r ay tube , keyboard , amid

li ght pen; an i !i mtp i .- ~. r ’ojec tor ;  and an audio  un i t .

2Tu tor i a l  ( ‘ ,\ l  is tha t  m n o d n .n i n  v - I t o - h i  i n n s t r ” ,n n ’ t i o n a l  r ’n at e r i a l  n s  p r l ’ s c ’m I t t -d

by a con ’i p m t t e n ’  i n ,  an i l t i , n ’n : i t - i n  Von u )jaic i; ’i . n: ,c:t’,’:ct-r) tine s t u d e n t  an( 1 t h i n ’  a u b i n i r .
‘I ’lne n i at cr i a l  f )  ~‘i~~ c - m n  I and  i t s  s c - qu o - u  moe a ma ’  u su i , n 11 \ Va m ai d to n ice t  thc -  i r id  i c i  —

dual  c h a r a c t e r ’ i s t i i - s of ’ t in e st u d en t .

3,J C S s n ’  L. L n n m n m n t , : ’ , i - ’~~ia 1 l I ’ - p u n ’ t  n i t  ‘ b O -  N av a l  , \ i - a c . l ’ ’ m i u v ’ ,s ( ‘At  I~ ro~e’c~ ,
a r epor t  ( I ’ U — O : t ” 1— 4 3 )  p r a - ; t ; i  i c - c l  i u y  t O . ’  1- bhm . c ’ n . l i i t m i , n l  5\’stcnnns Cc - ti ter , 1 ~s •
Academy, An a p o l i s , Mel ., 1” i. :h iu ’ ’ n n t r - y  1 ) 72 . p. i i i .

- . ..- 
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2~i

T ine ’ ex a nmn ir ah i n im i f  l i i ,- 1 1 t h ]  1500 : n ’ ,~~ t e n i m  c - t i d e ] n m  I 1 7 1  w h e m i  h i t ’’ ,A m n t j n i , n i n y ( -o~i~
~ l m t n h n ’ d t h a t  i t  t’,a e; rio t c n p n-c-nm t io i i aii v or c- oa t  i n  !‘.‘n’ti ~~i’ J’or t I me -i t . - J !v j m ’ n ; :mJt , ’:: I

J-a cu1i ~ ’ ri c’ t ’ o’ p tn ;mi i t  r’’, n d t t t t l l ’ ,’ u n t I l : - ; ’ - -  I h i- t- t n t l ’ - ] n :  ‘i i’ l uI\ p c’ I. i’ m : i i : c n c !  ,-~
,‘ s t l _’ i u m

to stipp lan it tIn€ ~ I1I’h I - n (tO s~- ’. i c -  t - a a a c - t i c  in Ii ‘ ‘ ‘Ii n - 1 ~~. i -t n t, a r’n it til - i ’ ’ a : ‘ ‘ -open I i i  mniatmllv—s , t c ’;en n aOlt’ ,’;n~ re :. ‘ - n i t  t - : ~ i \‘ ‘ 0-, \V ’ i t t . ’ i i  
~~~~~~ 

( ‘ i 1 i ”t , ,1i~ ’ to iso
l tm l’pc ’ en m l  - t  n ’s n ) t  y n  ‘ t i n  0 L I  ( ‘5 3 ) ! ” ’ ;  i t ;  t I c s  I ’ . c i  a ~ I U t  3 ! 5  i n  t t t  i i  i / Cd  i t  I S m  i m m ’  S ‘ I t  l ’t ;Ci -

a te  ‘ t n e ’ i t ’ t m n m l i i r i i  C O t S  I n n - I  n ] t - ~ ] . ‘[‘hi s O c t  t o  t i n e ’  h ) n m n ’ t a c i n ; t t h n  T i i n m i : - 5 i i n n m ’ i : t ~j S e
( 1flO-~I-’) C’- h i m ~~~l 1 -  n ’ 5  h i ’  n b ’t t - J ( ’ e ’ O i ] m n i i ( ’ l ’  I t t n i p . t t _ t ,n ; c- ‘ P . S i n  a u n t  in) m-~e J C ’ (  n - i t t ,
cal amid  m m ’  t ; — i . - ( ’ : m n : j n ’ t ; ]  s t t i d c . ’ t t i  n e n n : h~~. 

2

In  l i t ’i’ l , I i o i i n . - \ ’ ,’,’ n 1 i  oo:~ o t n n 1 i : i h - r ’  : m n i m i  1 ) 1  i- -a--, r.i ’ n ” ’ i n n i - n d aim i i t ’ :t:’;, ’ tm ’ , n ’m n l

~ n,’ n.; t n ’ t c  c ( i n t l  I t r ’ o , : n  t - n n i t !  t- st at ST a ( ’ n n i .’p t  a m m n ’ i  - a i d  i t : ’  n u n . -  i’ o - l ia n i c - e  Ofl c ’ ’  0 ‘ t i  i -
t C - i ’ t t i S s l S t  in n i n e , -  i n t a i j ’ a t ’ t  m e n i a l  1 n i ’ O n ’ i n a n c ,

f ly a c a d e n n i n c - c-a n ’ 7 2 ’ — 7 . , n:l’ h umi du n - -I  a l l  i t - - : ’  b
\~ t i ’ r s ) ’ i i i t ;  1, -; \‘, n ’!’

t o l i i i  0, I:  m l ~t n :  m .’ fl f i n n  - n~ ‘ J i m ’ I ’ .~ o m m  I i n  - i - n ’ I t ’  n n  I n t t  C ~‘ n - i  ( ‘ i i ’  - 
~~~~~ ‘ S u ‘ c i ’ , ,  , t i i  I

i n ’ t i a l n t I’ nt 5500 5 i c ’ dS  pced ; n ’  I i n s t  i c - m a c n - ’ ’  ‘ I n ’ L m a t l \ ’ n I h  t h e  i i l n O - i p i : i ’ f l  ‘ n . -
C b n n ~~i l c m : t L ’ - - - s’ . ’ i’ c n r- - ’i ’ e  13 , i I c u ’ , ( \ t ’i’ , 1 1 c m ’ l’n ( - L i n n ’ a  1 t t : - t i m j ’ t ’ , -s , n  c- a t - t o p  n o u n

l i , O m ’i - 1’ ’: i.’n i n  t i c , 3  ‘ I n  C t i i  t o n i s . ‘1 hil ~ I ’ac ;  ‘ i a t c - :1 inn ti me - m i n u s  h im  I n - : ’\ ’ : n 3 -  0 -  n aa: :.~ I
p r ’o c’s s o t’  l i ) t ] I t v , in  I H , ” , i t a  m i s c ’  i’t -J t c ’ ’ ,- O S  ; ; t  S~~Y

’, ’, ]t & ‘ m u t t  i l l  I\’ , tt - ‘‘tO’ .’. .

Ci\li at ,\ t e - :

i ) m n m ’ i n g  I l - m i ’  1n m .n-J s e v n n n i  v. .-a rs  I t o . ’ N n i c c c l  T o ’t : I n i t ’ n m l  ~~I’n: t ’ l m n ; e ”  h t m l  ‘I t _ i t ’ , ]  t n

h h m ’ i i ~ d m i ’ :  i i ; ; : ;  d. ‘, - - ] i ,;ped a -o , j  n O i c -  I ’ m n m a i m n : n i . ’ n h  f iSh i m c ’ t m n ’ n - n j  s’m t i - i c  (C ‘ 3 1 )  a t nj (-’t

u m - .s ti (‘m m m n l n m : — . t ’ t_ ( n t o t  i ’ l l ’  t n t : ’ ]  ‘ h m m c c ’ t  l m ’ : m - n i t m i a  i t ]  ‘‘ : ‘ , i - ] n  a l t  I t - n i t  i t t  n O t  i m t : t l \  in ,i no]

b a s i c , ‘ n e t , t I : i :  t _ t m - t~ t t i 1  i l l S t t ’ l i c ’ t i ~~n ’ I C C I WS ] c i ~ ; c ’ n~~ t - h u i m ’  on’  a” ; :- .~ I e O ! n m  t i m e  c ’ n t f l I -
pti t ( ’ r tn ~~ I l l U t t t i ’ a i ( t l  a m  ~i p t n m ’ e -  14 , Thus Sv ,0- i - I n  n m ; ; i n /  a l O l a  100 t e t - t : n t n n i l  to nn-
t em ’f t e a .’ v, m t h  t. ~- , & ‘  l o x  Sn p it a I! c - o m i  c .i t t t  en -  ~~ i “3 n - s , -~ ti 5n ; n I c -  1 I c  ~m c-i’s nv . TOo’

1lbid . ,  ~~~ 
7~~-79 .

2~ : s• I ) e p a r t m n i e n t  of l i m e  Navy ,  n . S. N a va l  A ’n o ] m : m n \ ’  Computers  and
hd u c a h n m n i t  at  t n .  mu t ed  l — t t ; u t e s  Nn v n n i  A ., - a n O ’ n~~’ (Ann apol i s , Mel .,  U.S.  Naval
A c o c i e m v , 1973) ,  p. n .

3w. i i .  Sn,r- iic’t ’ord , “Comn ip i rter ’ (‘c:~iti’m’ (Oc-t n- In SmnoO t lm ‘We’icomne Aboa rd’
at Annapol is ’ ( ni l l i - n i ’  Man;’ ‘n’mcnu , N ovo-innbc ” I0’i 2, o , 35~



*1 
- ‘ “~~~~~‘ 

‘ ‘  - . •:~

—7,

I ’ - , 12 , ,
~ ~~~~~~~~~~ ~~ 

-
‘ .- ~ 1 m  - ~ - c - ’~ y ’, ’~~ I ’~~~, n - ; - ; ’ ‘ I  ‘ n

i t , - - , - - , . , - - . - ; ~~

I n t e , I , 
n ,-\ I — l  ‘ i ’  ‘ N P ’  n l n i ~, t t n t , n , r  c i I t  \ : , c n m l  \ c  n i t  n n m v

o f  I : i i  - n  ~,, I ‘ i n t l - / , m m n , I  I t ’  j n n , t ’ t  l i i i  ‘ I t ,  \ : n \ j - !  \ t  - - I n  i i n v ’~~
( . \ !  I ’ r tj n u ‘ ( \ n u r i n i ; i u l i s , h i m  c l n i n n i , I • S , \ ,tc P \ o t I n n .  n a t , , t t m ’ i n : i i ’ \ ’  l t t 7 O ) ,
I ) . I 1’,
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I

I I c -  1 4 !  - I t  t ( h I !  h i t ’ ,  - n - n  , ; n  ~ : n m i n n  m n - n - n - n -  c t - s  c u - P i n  c i ~~u m : c 1

i cS ’ I - i n  - i o n  I ’  - ~ c t  s , n , i ’ , l am ’ , ‘ n ’  ] t  n - P t  s , i f l i  n ’ : n  r ’ m n I N n  ‘ I si i m P  - un i t  i ) 1 1 1 . I i n  ‘ t i c : ’

i t t ’ ’’ - c  t t ’ t i i ’  ‘ ‘, ‘ S n  n t  n , m m p ; c t  t i i n - I c ’ )  i s  I n . -  i t - t i i t ~~ t i m .  p u ’ n n p  n l i i i  f l i n t

m n t s ’ n ’ i t n ’ i m i m :  - t ~: ‘ it t, I n o ~~ n n ’ ‘ - P  - ‘ i i ,  m t  - t i n ]  i - l i t t u i i u i j n ’~~, I ’ ] i i s  s l i m l y  - - n m - u - n - I

i f s ’ ’  I n n s ’ n - n i p ; t l t n l i ’ ’  I t ,) ‘ ‘ n i ’ S l i t ’  1 5 ’  l~~ ’ ’ ) ’ ’ l i m i t  ( l a -_ c r ’ n m m ’ ] n t Y

1)1 fI n if . u , I ‘ i s ; n T i , I ‘ I a n  : ‘ i n n n m ; i l  :‘\ c l t ’ j s n  r ’ _ \ : n c n i l  \ m m ’
- i  . ‘( h m i t i ( ’ ; n i  1 r’ : u n : m i - ’ ( ‘ - u - ’  u ’ , \ : i \ : n I  A i r ’  S t : i t t n ’ n i  h I t  n t c ] n I : i s , \ b j l l i u i a t n n n m ,

u i r i - s~~i ‘ 
, 

- t  \i n . i ’ n - l m
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s t i n d e m i t s  c o m n i m n n i c a t e  w i t h  t I m e  coic iput er ins ing  m a r k — s en s e  fo rms  amid in  a
ma t t er ’  of in m u tes  t i m e  a h i d e - m i t  is giv e n ii is n i c - x t  in s t  r i i c t i o n i .1 At the  p r e sen t
t i m e , ( l i e ’  s v s t i ’ m n m i t i n h ~~ n - .s In v,’osk load ot ’ l i v e -  h u t m n l y n ’ n i  a t u d n - n t s  n u  w i - i - k  h i , n h --v
am - c ’  d e v e l o p i n g  a c ap a c : l t y  m i  f l i ; i T I : t p i ’  on i on  l t i i n n d r e r l  or m n i o ; ’ e  courses  with  t en
t l ioo i s t i r i d s t u d e n i u s . ,- \p p i ’ : i n n t t  t h is i n s t r u c t i o n a l  1c- ’- I m n o l n n p \ ’ , the  two  ( -ou r se s  t h a t
W ( ’FC n ’n ) n t t ’C ’r t e d  to ( h i  a m m  t m ’ mi l n i i r i g  St U d c ’ i i t ~~ i i i  about h a l f  the time it took us ini g
convent ionia i i m i s t r u s t , ion .

San l) i cg o  N a t - a l  Serv ice -  S -l iool

in the  area of N t m v y  en l i s t e d  t r a i n i n m g ,  aevei ’al  i i i O d i l l i n ~ of CAl  have 1c- :i ’n
deve lop n- d  for  l ’n o - ’l n i t l n -  - I c - c - i  n ’ i c u l v  and ( ‘ l e c t , n ’ o n i n ’ a  at t i e  J ’~as i c  E l e c t r i c i t : , mi nd
I’Th;i’trcumih’s Sch ool I ‘~~ t h e  Nava l  I ’e i ’son mn el  a mmd ‘l’ rai n 1 ng  I~~, n- tn ’ t i j - c ; h I ~a b o n ’ n m t o r - v
at Sar i  D i e g o . A g a i n , t O n ’  I J I M  1 500 S,v s t e m m i  w it h  t l i i i ” t ’ ’ — t w o  t e m ’ m n i m i n , ,Is  wn ’r ’e
used ,  in t h e i r  f i r m a ]  i- c -por t , ii was c o n c m l t r d e c l  th at t i n t -  CAl  s t t i t b i .’nts scored ~‘~ n t t —
s m s t e r i t l v  I i i t .’ l m e ’r  t h a n  , s f n s d t n n m b a  gIC ’ n . m m l  c or iv - n t t , j on iUl  c lae n s n ’oomn t r t c i m i i n ~’ . T i n t ’ - 2compa r i I t j ! i S  a l t o ’,’; t h a t  u r ’ a t t i i n i g  oh j c - t m t i v - s t e n - m e  met  in si g n i i t ’ i c - m t t m i ] t _  less

l )u r in g  t he  ~c :vei ’ a1 y e - t i c ’ s- at’ t e s t i ng ,  i n o p e r i n i c - i n t s  Co o-t o- con d u c t  ed i i i  ~ ‘ j c h

areas as: at  u d c n i t  ( ‘ c u m l t r o i  ; m ax i  m n u m  vs n i i n i m n u x n  t r a in i ng ;  , s t i u.i en t  da t a  n -u i - i
s urn  n i n a  n i - s  p ai i ’c-d tu dn :u i  t p i ’ t o m ’n n a n c n e  ; a m i d  t i ‘c h n iq  c n n ’ s  ol h r ’ t i uo ’l , i  n t ’ . As a
fol low-on to t ime  I h \ 1 .syat it t , t inc ’  1’l ..JtTO I \ ‘ st- al c-rn of the  1. n it- ’ers i t v  n . f

i l l i no i s  is in i ts t h i r d  and f i mi a l  ‘ y ea r  of eval ci at iorm ioi ’  lte ’SSib le al)pI  i c a t i u i m s  to
tine N a v y ’s t r a i n m  ti p a ii ua t i on .

W ith  l i i i -  l ’ I a s i m t a  t u b e 3 t i - r u m i n a l  of the  1’LATO I\ ’  Systeii~ a u n l i q i n c ’
o p p o r t u n i t y  ex is t s  to dc - t i ’ i ’ f l m j s , c -  whe t h er i n i f o r n i a t  ion dI s p lay s  us big g raph i c - s

M a r k  sons j u g  is t i n e  process of p l a c i n ip  data (m a r k i n g  w i t h  a penci l )  on
a ~j a - n’’i ~~1 for - inn  v , i m i c h  is s u b s e q u e nt l y read by a device  to go n c -n  ate input for’ a
con m p u t e  i’ .

2
.J oh ni 1). 1” or ’ d , ,J r- . , Dewey A. Sl oug h , and h h ;i i a r d  E . II  imr lock , ( ‘ o t c i t n u —

tcr—A ss rn - ;ted I u m au r ru’t ion in N a vy  Technical Training I sing a Smin all I ) e d ic a tc d
p t i , j a 

~~~~, s f l ’ i d  ~~i” i i d i l  n i ‘~~c~ i ’I ~~f’~1f i~ci1~’Jr~ (~ “I l -~ 
- 73 ~~~~~~~~~~~ I~~~

ti ne Nmnv u l I > o’rsonnienl ~j f l ( j  ‘!‘ r a in1n~,’ f lesearch Lab ora to ry ,  San Diego, Californ ia,
Nove m ber 1 972 , p. iv .

3The Di givuc i ’l as :1ma I ) ispl ay Panel is a recent  development  of Owens-
I llino is , Inc . in respons e to t i m e  I n ivcr ~~ity of I l l inois  to provide a desirable low —

cos t d i sp la y dev ice  w i t h  some f l e x i b i l i t y  for  tc ritin~’ and s to r ing  i n f o r m a t i o n  at a
stu dent  s ta t ion . Somewhat  I Ik e a TV tube , it is a f l a t , gas — f i l l e d  panel for elj s
play of n i n a r - a n - t e r ’ s  and d m a g r a m i i s  by eIectr’ou j~ si gnals. ~Ja e k  S t i f l e , A Plasnia
Display T e r m i n a l  (I rhana , Ill . : Universi ty of Il l inoi s , March 1 071) . pp . 2 — 5 .
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I’m ! n i - t n ! ’ i i i ’ ’ ’  c - n h i u r ln i - i - nt ’ n I n - ,~~ i m u i n P m t  l i - h i’ i s t i ” m m ’ t  t~~m d l r t t n n  S t t c t l i ’ I t S

C’ i i  I n n t  Ic ~‘t 1 1  t in t ’ - ianl I n  it ’ . t ‘ r ’ h t t l  I i n ~~’ L i  i n  n u i i d  S t - c

In I IA -1 u ( - 31 ~~ a l e i c i , d c - i - I n  n I t ,  - c i  ; t  I h I t  ‘~ : 1  l i i  s , c- : an n u t  m m  a I t  se by
t i - ’  s, - , 1 , - ‘- n  H I M  l - \ : t i ’ i :  ~ - l n : I i ,- 1 J i  - n ’ t i t , ‘l ’ i ’ r i ’, m i t - n c , l -j s  n n c o n i m n - m ’ t t - d  to t O t :  I’ , n -t’i n >m

S m t ’ m n t n m  I ’  n t  i - , ’ , t n ! u r : n  I n n  b _ i _ n t ’, n I t ’  H i ’  ato mi c; c m l ;  ~n nm1 ’ ’r fli a n m l t - i ’ ; - i u i t t  P m m i , ’ t t c n m - : - ; f o r
It’ , o ~t sOc c i : ’ 1’ H’ ; , t n P u n u t ; , - n t n t - n n nf  m m i i i  i ’s tuna u - I  . I ‘ m ’ c ’ t ’  sc’s a n a l i m i t ;  r ‘,- :; ,v I n

cie ’v’ - 1a~n n r ’ ,n : ! ’ t t c t s  n i  t t i l i ” , h i ’  i (mm: I n c n i m - m ’ to I u m ! i n m t i 1 n : - i t e r  t i m e  o ’ou r s i  a t ] , t : ~ l e t i l t o
t I n ’ ’ t - ,’,’ c n n ’ \ - - - n e ’ , n n  .h ] ] ’~; m  c~~t t  n n l i t m t - ; i  m t i ’ i i ’ i ’ n ’ m I  l i v  n I t  n n : ’~~hc,o1 .

5 - - 3 ,’t ,- \ i  u - c - u - n -  C’, ’ ‘J ’ r ’ t c i m i i n p

T I n t ’  a l n j u l t n ’ n I R m a  at  s toP - i - u i  a i n t n m l ’ I n m l i m t m c  ~ c : 5 ] i t ’ i q ’ i ’ t i  m a ’  n i l ’ ’ ,s l ; ’ n t ’ - c i  I n ’, ’ h i t ’

~f l n . ’ ‘‘n t ’ : in ‘n i l a t  a - - ‘ n t m n ’  I ]  i c ’  ‘-~na. ’’, a n o - ‘,t ‘ - n 1 c - I t ’ 1’’ e n ’ — h n t - ,~ n,;n I t n i  c i  j~~t n I , m i ; n ~t ’ j t  a ’ c’ - I n

l a i n ’ : i  u ’ , ’ c ’ ; - , i i , i n n  5- ’; ‘
~~ , 

‘3 l i m e  p n ’ c - n ~’ n -~~I i j i n n U , l I n e  5 — 2 - h n t - ’ ’ an n ’ ’ at  i I ,~- 
id p ! n l - ;  m i t ’ ~, t - 1 - , v ;t ’ i i - , - ’, i - o t t - m i  c t p o - r o l i m n t ’ : c ]  H j : - t ~ n , l m ’ : n m t c I , ;~ . S t n - f l t S  i t 0- - corn ” t c

i n t o ’  t a ( n i ” ,’ , l b s  t m - n : ’ t n l n m -  d~- ’v ir c’ is I } , m ’  i’ c n ,” t ’ Of - I t t  l i c l n i i ’ ( i n ’ l j ( , c  ; c , I sos:  ‘ , , t . j n ’ i

i i ]  l a l - t h m n  It s i t ”,’ ’ , i i i c l i c ’ i n i i t ; c i b v O h 1  c - c u l l c a ’ n  i c - i  I t , i ’ t ’ m n ’ n m  a e l f — o n , i n ’ ’ t  : 1 1 1 : ’ ,’
j 1 i , ; I i ’ U i ’ j j n . t n  t ! t ) ’ ( ) i i l I i  u i i t ’ ’ t - t ’ ~~t c ’t l , i t c i ~ ; s i t t ’t o t ’ i i n n n l ed ( n i  ‘ - j ’.’ i t  : - 1 m n i u ~~~ i’’

II S - i t ’  t u l  am on ’ .

l ’ I t e  ] i i c ; n i ’ t  n il ‘2tinc n’-- , ti’ nn , -t honal pm’oe i ,na :-t in ;  t h e  m ;-ia i r ’ u t ’ t  i m n m , n 3  n i i ’ S j l c i  ‘,‘- “ i t ’ h i

i s ’ , - n f l  as a a ” n ;  I e m ”  m t ,  u - - t i - I t to t i n  is i’ n  p a i n ’ , - ;  c Ic I lox’ n - i’ c ’\ ’, I , ’ , ,  I :  i t :, ‘I n , - 0,

f o l l ’ n ’,’, ’ c - n l l ’ s  ; n S ] :  m n u m : t J y ~~is ‘, ‘,h i sO t c - o d n - ;  t o  t O n ’  l O l ’ I c ’ l t l  q t m c ; - h i o a  i t e- ha ; is  a i i ’

I : n  t i c h i t  t i l l ] a- - . A l ’ I t  “ R ’ t  tn  ‘ t i  104 app s i n  - , Ii mm -
~ i r i s  t a  I i ’ , , ’ I i ’ s ]  l O i n  it  cc - r t ’ c t~’ 5

i n ,  - - I n ’ a rid t i i t  l t n t  “ ‘1 ,  mO m t I I  5 t i m e  n ’ I ~~ - i - i J O ’  t t O t S  HO i t ’ -] lit i i i ,  n i l ’ . A u  i~~~! ’  t i’S ’

- a :m u n .’ a] the ,s-, , - , t  ( S c  15 t i n  idc ~ i o f I i i e m ’ : m n ’ t ‘ i n  n i l  i n s t  , n t I~’ :’;its- 01

n i t  I n  - m ’ a t n c i  tI ~’ n i  nat iii t I n e  - 0 1 1  i m m l i i  p n i t  ‘di a t ‘ - . I- ’ or ’ m ‘y am ;  - - t i ’ - , ~ r~n i ’  - I t - ma - , too e m  c

i m c : - t r ’ t n ’ 2 t i o n i  ( ‘ n t , - ; 5  o n ly  c i - t t i m i , 5  I page , I m n i t  I v i u p ,  t i m e ’  a i i - m :i ’; ;’l l O t ’ ;’j ’ i ”  - _ i J ’ d i i ’t~ 1 i’ -

i’ ; n r m s  ~ ‘n t o  h m u , t f l ( b1 ’ o’L IS m l  t i i i l i ~j t’s t i n t  h o u r ,

T i n e  ‘ I ’ i n n t c ’ — S b r ; m ’ c ’ d , ] f l t c - t ’ I ( n I i V n t , C o c n : m p t n l i - m ’  ( ‘ n t t i t t a n l l c ’ d  l n f i t u ’ n n t , l j o u i i
‘]‘ e l i ’ t  n : n i m n : t  S y a I ’ ’ i m  ( ‘b I C t ’l ), I n c - i m p  uItnv ’ - i~~p - -d m c -  hbl ’l’lIh (‘ aI - h n cnram enin , 15 1

u u n i q ’ cu ( 1 ,-h i : ‘ :m t u i ’ 1 ~ m C m l i t t n m n ’ t ~ r’] c cnu ’ nn t’tt in n  i t s  c, a t t v ; a ” t -  I i m n n : ; t  c i ] ’ t i m e  i u , a t n - t , t , ’! i, t t c; j

S t t ’ I i l t - ] ’ V  t - l e n ’ m m i - m n t ,s of lOs ’ i i i s t x ’u n ’ t i o n t n ,i design . TICC1’]’ - u n n nitiu io - a both i - ti n t ,p t t ’O S

1 1’ 5 , 1 ) n- ~n :tr’ t r’ m t ’ nmnlt of l ln ( ’  N a t ’ , Ol’f i c ’ of Pie ( P i i i - f  of N a v a l  (Hpi’u’atiuns ,
“ N : i y c - A I I I ’ A  .1 o r m t t  I ’ l , ,- \ ’l ’ ( i  1\ ‘l’ es i n n n m t l m u n v ,hs’a ’ s a j t m e n n u  m m d  } ] i - a t t a r ’ t - h n  i ’ r ’ i ) a t ’am ,
a I . ‘ l l n ’ i ’  ‘ r - o n t i l i e  ( ‘ i m n ’ - l  0) 1 N a v a l  ( ) p c ’ u ’ i m t l o f l S  t o  t h e  Ul ’i’ir e of N a v a l  R ,’’ , ; n : n t  n - I n ,
2 1] S ’ph ’nmI ~~’ r 1 ¶

~72.

2
I n t e r v i  o’\v v;i Ii i  ( o r m m r u i a n d e r  ~ v’ha r’d 

,-\ , \ V” i k c r  S— 3 -\ F m t - c t  m t  m ’ o m l m c n , ’t in -in
T ran m i , A n t i  — S n i h m n a  r ’ in ie  W a r f a  r’e WI m u : ’ , San I ) i ’ t ” n N a v a l  A i n ’  St a t i o n , ( 2 - mn h i f o  r ’u i ia ,

3 Ju ~~ 1!~74 .



30

t u m i d  I - ‘ I t t  m n - n i i n i  I m i i i  t n t  ‘ i n n  5i u n - n . I I t t  i _ I t  - I tO n ‘n it ( i n  i t ~~ r u i n ,  I c i t  c n n ! ’  a a n t  n t t ’ n l i r o i  ‘v
O n  I ’ ’  1 : - i n S t  i n ’ ’ , i n )  n i H — h i s ’ ’ s I u ’ ~l n  I , i ; ’ , l ’ - t n - i ’ d , a u - i  a ‘, ‘ m n l i  o U p ’ ’  n’ u ’ , - t i r ’ , I ’~ m ’ , ~~~~ a
s’ pi i í a ]  a, - - -, - n ’ . ‘l i i i ’  s: m u d ’  n O , c i  ;~ mu h- - i - t  ‘tn i’ d , m - a m n m i i i  n i l ,  t i t  n’’; ‘ a m  t i n  -

0 ’ -  n’ I i -  - n :n  n i t  i t t  In I ’ m ; ,  I a ‘ o n - n i l n - t n  m i t t ’ S ’  ‘ ‘, m c ’  P m n : ’ m: , \‘, I c  t n  m m ,  i t - i c - - n n i ’  - m n - i n - c  , i - m l
h ’ n . i c c  ‘ I c -  da ’ tn l~ u ,,e , It - c’ In ” - n’ - - , i n ’; ’ - u ’ l ’ ’ u l  1 m m ’ ’’ mu n- n - t n  I n ; : i n ’ ’  ‘. j m h - n t  :- i- - mn : , ! , f t
I n  i t ~ cl i i  l i m i t ’ -  a l a  ;‘ i ” i  ;- n - n ’ i n c - i s  c , ’, , i n’o; - Xn ‘~1 t’~~tt l e 1 1 1  i ’ ~~;’~~- ’  n i l  i n s ;  ‘‘~~l I 1 1 , ’- -’ ’ ’ or]
t h u  ~ t n , n l t I I Y S  t ’ - l m - \ ’ i ; - ; i t ’ m i  a i t t - i - n i  m m  a r m  i n m O c  i m l u a l i ’ , n n - ’ ] , Sn ’  I t — p nc ’ t ’ ni i t o H , - . 1

A i n ’  ( - c ‘ - t - , ‘I ’ m - a u u i i n ~ -, —- h i  I iS c  0 t h ’

A n ’ o i t , p ’ m t n - u  t t n ; m n i , n  n - n - n i  i r a j m m j n i t - pm’ ’ - ‘ ‘ t i l t  ;~~ ‘ in m t~- , 
~u t  t i m e ’  “~a v a 1 ~ r r  ,m t m u m ian

i n h’ n ’ ’ a n ’ n c i - , U ,  I m I ’ o u ’ i i i a , I n n  t i - m i m i : i V m : n t i ’ n ’ t  i i : m ’ j f l h i ’ t , n u l t - e  f~~ c t - c ’ ’ ,-: m t n c - n i ] n s r S  m m ”

l i i i ’  I 1 1  t o n i i n ’ ’  , ,-‘n I - I L i u ’ : ’ m n - ’ - I c S  I ] 2 -~’, ( t ( m  n c  n t m l ] c C n i ( 5 , l m n t ” : , I n ’ !  j u t  l a n a  ,- \ i , t ~e 0 ’ - - -
, H

h u t - i - c l  e t a  l a u n c h  i i ’ ’ ’ ’  ~~i ; c \ i i t ’ ; , n n : n n m ’ n t n i f l c n n m : n t n t , c , - n - , I I ; m ’1; m ’ h l n i m e  2 0 0 0  ] c i ’ m t u ; : n i a
a n ” ’  a s i c - i  0 ’ ;  t I n , -  s ‘ u ’ l ’ ’ n i t  c i  a n - I i ’ c t  m a u i m n : - n i b  a at ’ h n ’ t : ~~n t n n ; ;  h u n t h u  i ’S i ’ ’ ’ n - ’ ’
n t i n t  t - ~~’ -~~ t n  t ! ; ’ ’  gr o ~ 

- ~ Il

0th’: i’ CA! Dt - \  ‘ - i i  ‘ r u m m ’~’m t~

( ‘ i c - i ;  i n  ut ’uP c’ - mlI i t I n \ n m ’ ’ - ’ ’ r ’ ~’’ l I l t — t o n  imt ~ in ’m v m  ‘ i - n i h i s ’ m  ‘ n i ’  ‘ n ’ c ’ ! n f l ! r m m - ~ to
app l\ i t t - i l  ‘ t C i  in ~;n: I I n - , ‘ n ’ t i I n ’ ’ ’ s i~ l i ’  I n S l i t  Ii~ ] , m ’ o c ’ i ’ ; ’ t ~ , S ( l~ a m u  t H mini: al ‘ - ‘,“ ‘t a t
5 T ’ n t i l l ( ’ I ’  p n ’ i f l e m ’ l s  \‘, i l l  r i m - ’ ; ’ - ‘ i t  ; \ p ; y u i - n  H i t  i ’ i ’ n ’’~, i

SCIb ( i i

I ’ , n - t ’ t u t ,  U s c- ’ ]  N e ’ ,’: u m i ; c n  I i i  h n l i u ’ ~-n t u H’i 0 r ’ t ’ s n ( ’ n t l ’ ( ’ h i  tc’ i t h i  ;-  ; n v m ; l n - m c n  l i o n - - c l
S ( ’ I I C I , , ’c l l , a h t j c ’ l i  i t , ( : h ; n l ’ ; - : ’ I t - u - l ’ , ( ’d I t S  I c u i i s ’ t c l — i u i i t i n t j ’  U ( l t t n I c i l ’ ’ i c -  h n c - ’ t’: n , n ’ n m
r t u , b i ’ n t  a n t i  t h e  n - O m m I t n I , ’ i ’ , ‘ 1 ’ h i t ~~ t ’ ’ r m i m u n d O - a m ’ s a m u on - i - n m m j t t 1  ,

~ m ’ l O i n ;  t l t ~ )

in t u b - h  i - l i O n - u ’  ; c : m ’ m ’ -; c o i n  i ; , !, ,’ the  i nh t i;, ti t - c ’ , i .e ., tnt - tm tur id t o n ’ - , ,  s-s ~t U i ’ ; Oj t t a s
and i t t ’ ;  - ‘ i -  i n n  d i r i ’ m m , ’s~; i o i n . ‘‘ Su ’h a c o u i n h t u u h : i ’  ] f l h t n ’ l t ; u p ( ’  r ’ epu ’ n ’ s c n t l s mn

‘“ I ’IC ’l i ’ , ‘‘ i i i ’ -  , l o u n ’ n n l  ‘i ’ n ’ r h n u n i - ’ ; - i v t i l  h l m u ’ u z o n i g  in  t ’ 3 1 t s ’ : ’ t i o : i , De- , - ’ - m i i h c n ’
1 973 , PP. 16 — 20 .

2 h l o r m ’ i s  C . h j i n l m j l n n t o n , ( I l a r ’ e m i e e  .1 , ~‘ap et t i , and Genie 5, h’ l i c h i n n l i , (‘ompu-
t c r — h l  a un i t i’d I u n ;  ; t i ’ in i - ’ t  l o m n  in  N - i v y  ‘I’ i’a imn ing , UsIa n u d o , I” la. : N ova)  ‘1’ r - a i n i r  u p
Lq u i p imi n ’n t Cc-ni ’ n - n ’ , h l ar ch  1!,’74 , pp. 7 7 — 7 3 ,

, J a i m n e  IL (Itm T’l)OflCll, ‘, U y n ’ d In P  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~D i a l o - n o s (Ca m m m l ’  r i d ge , h’! : 55 . : Roll , I ;‘ ‘rane’k and Nn :wnnau , l i m e . , 31 h l a v
1970) p. 5,
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in  s o f t w a re  t I n ’ v u - i i , p m t n i ’ ~~ t I’: r ’elii’c ’itt n -  l i i i -  m n ~- ’’ u -m u m- tam’ of t i n t :  ] ‘ i t i ’ P i - m c  i i i  pm”- ]’a r’ in, ’
fi’a mnme — lc ~- -t ’r ’’ uiim i ’  n-; t m’ n m ’ ’ :- i es a r i d  n’ ;ull: -; n ’ S  S( ’ J ti II i l l  m t  ~n i ’ I i ’ ’ l ’ ~~ I ( ’  I t c C  i ’ c ’i L  i c - ’ ’ 1
to  i t i ’  p i ’ e a n - i m t s n l  t o  t I n’ : n l i n ’ l i ’ n c t  i i i  t ’ easnsu a i , l ’ ;  i i : ,,l ’i i ’ H  ‘ ‘ i ’ u m ’s i - n ’ ’~~ I i a ~~;~~ m m , i i a h ,

TAS JK ’l ’L , \ (  H

‘ I ’ i u i -  I n i v ’ ’ m ’ sn l ’ v  - ‘ I  S i t n t l ! u e u - n n  ( ‘ n c i i ’ H n ’ n ; t n -  is c b ’ n c ’ ’ I c , n n i , i - ’  a t u t o r i a l  n : ’ n ; l i ’ ; u i

to I n n - i  P I O n  i5  u - n m  i i  :, t ; t  ~n ’ r mu I n S ; 5 I  i n n  c m  O h  “ t i l l ’  I u c - c t i~~- n ‘ i ’ ’  t t  5,  n b  n C ’ ’ n’ ;i  t m  -
t n’ont l ’ l e s }mtmn , ’iml’ r , N a n - I ‘J ’ \ n - i - , ’ l ’ i - , \ i I h i , ‘ m m ;  v5 ’~- ’ mn1 t u ’ n n s ’ j c I ’ ’S th e ~ ttt ili’ti ’ ‘:, i at
V : i n ’ i t i m l t n  m e : c n , ’ n m n t S  n ’ ~ l i ’ nn i ’ m i i n t m -  n n n n n t - ’ r ’ i r t l ;~a - ‘ ‘ ‘ s  ‘-n o n; i i , l~ I n (l i ) nit; ’  ( ) , ‘~ n ;’, i i i ’ / ( n
t i n t ’  m m  c :  I n -  m r  a 1 a n n  i i t  m e p ‘ n u - -n - n a n ’s ‘,-:l i c - l i  i n ’ n ~ - - - - i n  a I n l i t n  t i  - u ’ , , 1

S h u i  ] n t  n O t !  ‘ n i ( ‘ t n ,  ,~~~t I ’  n - n ’ I m m l i  ‘ . c - 1’ 7 ‘“I In t~n 1 n c  ‘ t ‘ n

‘i ’hun’ N a v y  n o t ; ‘ ‘ ‘ s m - i ’-]  n m t , t n’ ; c ” ’ - - l ‘,‘, i n nn Sv:-’t e u m t  t ‘: l c n ~~t t , t ’ , n t  ( ‘ c ’

( S D C)  ci m l - - ; ’  i - n u n  i n n - :  u n i ~~1 n n l l  a ~‘ I t i p I c c m ; m ’’O t t ’ S ’ : n t ( ’ l c n m u n ’ n t  i I H ’t S  m O n t I ’c i n ’i l l  S \ ’5 ’i  icc , ] l ’ m S
s \ ’st n ’ u n — ( ’ n ’ n ; ] n u ’ ’ - r ’  I n n t u -~~ t ’ t n t n ’ d  l i n t  r u n - t i - n m ( n i l )  -— ‘,‘, i I l  i l l - c t l ’ U t - ; t t n n  b c - ;  v

of o n — l i n e  ti h c n l n ’ i i t  l ’ - ,’ t j n - , s t m u i i i ’ n c i p t - i t  ‘ - - a r  i ’ n - ’ ’ ; i u ’ l i u i i c ’ , ‘ ~~~~~~~~~~ t n t

r e , soun  i’ c- -s ; ,’l tu tu sit  n h  i ‘ , ti mid n i t , , :  i n  i ~ t u ’ ’ n , ‘- , e’ u ’ ‘ ‘ u _ n rUm; ’ - , ‘C i t t t  I 1 —  ‘on - n ’ :’’ n _ -n’ at ’ - : ’ -
( t I n e  NO \ i\ 1200)  c c - i l l  I - i ’  ni~~l ; n l 1 i - t ]  t n } - m , ’t l ’ i i  n O n’ - ‘ n : u ; l ’nl i i ,  ai ls - n ~~~~~ —
I ) A h I l , G l f l ’~N ,  H nj s  n p p l i c ’ : i  ion t’: i l l  itt mm - n m - :n ’ ’ t t n ’  I nc 1 ! n m - O  i n ’ C ‘, I J  - ::5

Yet , i t v_ - i l l  n ’ t , I u  n ’ ’ ’ ; u ’ m u _ m l n i — n i i ’ d j t u  t i I s n ’ , t ; m - b ,  a t m - h  i n t I l n n t i - s  ;‘n : n n t c m ~n , n , , n , , ;l I t n n — i ’, t ’ ; t -  —
I i on , a u d i o — p m ’ o : - n t n n m i m n c i ’ i l  u n t s l n ’ t u c ’ h i n , n c , ; - n n o c n , m !  I t n ’ I  ~~i i i t ’ v m b - m n n s - ( m ’ s c - U ; o c t ’ n ; n l

com p u t e r  a s s is t n - m i  t n ’ H n n p  a m m d  n ’ v t n I U Z u l m ( n m , , -

U .S. N a v a l  \Va m - ( ‘ n i l ’  5 ;’

At the uNav; nl \\‘i,n c ’  ( ‘ o l l c m c , - , I h m i ’ c ’ n ’  L’: a ’ ‘c t ,  m n - m S  i - n t  1, 1 , 1’ ;  1, 1 ’ I c ;  i’ , n ~ he
curricul tm nii t o  l u S t  n ’ i m c t  t t H  of t O n ’  ~ l t m d , n n n ’ n ;  m m1 ’-: t m ,  m n ] ’’ ,-] 1’ , n - i ’ , i t t  ] i z e  3 ’ ’ c ’ ( ’ , i t —

i~~t cr , ‘l Im o m f l a f l a 1 n n n m ; n , : n l t , u I c - l i a n ’ t i m u m ’ n u t  i t c i c ’ , ; , I ” ’ , ’ ’ ’ ’ ; ’ - n ’ , ( ‘ m t t l n t t c t ’ t  0-C U i n t : , ’ ’
wi n e m’n ‘ I n ’ ,’ t I m ; ~ t u n i e  nit  S ti re t an  m O n t  I n ’ t n  d i n - -  (~~~n m u mm: - I ‘- S  a t’: i t  Ii 1 ii i’ m , i m !  t’~ a ,‘ - m t a t t n  t n -
I n n S( ’V(  TO n I n l ac ’t  j o i n  en  t O  n ’ s n m s , s t i i d , ’n t l  a m m mis ; ‘ nO ‘ n ’  c c i t t  l i t , t O  m c in n A 111,0 n I - - ; :  ;~
I n s i m i g Ii l i ’ l n ’ t v ~i m ’  I t ’ i ’n i i n a l  f o r  access  to m t (

~H~ t ’ \ I\ ’ ,-\C n i t m n , O n O ’?’ in  ‘i i i ;  n I : n  c r ’
the (‘SC JN l - ’U N i , ’ i ’  t i m n u - - s i na r i n g  s- v s l e u n , t l t ”  t i ’ i : a m - t u t - m - i t  ce’ t ’ m ’ k  c O  ; - t t n t ~ Ol

s tu den t  is c lone on the  latter ,

T im e maJor  i - o m i i p u t e r i z a t i o n  c ’ f f on ’t  a t  ‘ b i t -  (‘011( 55- is t I u c  r l e v n ’ l a p n i : e r i i i ll

the Wa rfar ’e A n a l v s i s t  a r i d  l I e sea rc i l  S\ ~~U ’ in  (\ ‘ , ,\ 115) , ‘h ’ i m i s  n a v a l  y I n  r f a ’-c ’
g a m i n g  sy st e m  c c - i l l  he one of the  i n m o s t  scip }n tn- a l in’;c I , ’ d  d i~’ u nm mi I m i t , ’ i t i : ~ -‘ i m u m m n ’ n n l i u n i
devi ces ever  develop ed I’or instrurtion , \ \ :‘t I 15 t i S n ; a  t h i n ’  co r i ip tu t e r  I i ‘t ’,’ , ’r  oi ’

1Ma rsh all ,J . I” a rr , “ Compu t er A ssi st ‘‘P I n s t ru c t i o n  A c t i v i t i e s  in N a v a l
Research ”  Corn~~~tcr  and A u t o n u a t i o n , , l a n m t a m ’ m ’  11)73 , p, 11.

_ 
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l ’Nl\ AC 62 - iRs  c s i lh  a r m  add i nn i  h i ; n l , i’ m i l l  iou h i t  hu ,u lk  core n n e m i m o u ’ v ~ ‘ l i n e r’, , ’ n ; t u ’ m n ,
w i l l hat e 1’ ~‘er a m i o ’ , ,eni  I e? ’l m ’m i nnO )  a for  ~ n u _ I i_n u t  t i P  1) (n(’l, ( c - n i l S u n ri ; - ~ i ’n n ’ m  ‘ - ‘ ‘ l a  ‘,‘ ,
A lan’p e scm ’ t ’ i ’ u n  d i s p l ay  c - - i l l  h i m  t n i ) l i ;  to u l l t u t u : i i a t c n  au i d  i~ ni cest : i: i uicmi m a t ii
a ( ’t i \ -n t v  of t h r ee  h t t n d n ’ e u l  p i m ’ ]  n a m i n g  ( s h i ps , p iti nne s , u’Ou im m i ’i a u l m l n ’ -;, etc . ) t n t  t u n i c ’
one I line ,

The coU n t - i ’  is t i ! ) u m t  n - n t  t n n i c l \ c ’ ni ’a poi n t in  n m l m i n n :  t h i s  ‘ - ; uu’ u i n ; ”  ~ i i ’n n u 1 t n ~ o t t
n m - c  an i m p i ’ n ’t :~~i~~nt i l ; ‘ n m i ’ I  of t i n e  c - o l I n  n c - ’  ‘ a j m c s ; L r t n c n l , i n n m n - I  p t - u n ; - ; - ; ,  i i  T I ; - - ; ’ , t n t ’

107 1 , I h i c t  , I . ! j i i m - t ’ : c ] n ’  n ina ~-e ’l  i l c ’ v t - I a p m t , m - t t sh ou ld lnf’O oIm m (s an ( ‘ d t i ( ’ Z u t ’ t i r , ’ , t
m o d n - l  ( h m ’~~~, ’ t i  ‘,‘, t i c ’ h  m , o ’ : n i )  I t  m , ’ , t ’”  i n c h  a t c i n  an t i qu e  l5i 5~~; ; } 11S ~t i )  1 , 1 ’  c c n ’n ’ c l i - ,., t —

t i es of a f l t O d ( - r - t m  i i ’ t ’ m ” ; o n m  
~~~~

‘
~~ - - (‘ 5: , i f l m a ” i ’  ir i n l u c e d  t i m e  ( ‘ ( ‘ t u s h  l ’ a i u , ! n -  ~toI f’ c-S S i l t - u ’

ii ni n i t  at ions.



( ‘ l - t m ~ ’~ - t ’  H

‘I ’ - 11 ‘1 , , , ‘, ,  ‘ — ‘ I  I ~, I ’  i ‘ ‘ t i - b  ‘5 ‘ I) ‘ i , 3 i ’ s ;  11  ‘ i n t ‘ n ,‘ ul  ( ‘t 1 ’ -~’

I ‘ s ’ : ~~~~~~~~~~ ‘ m c ’ )  - ‘ \ ‘  t I ‘ - _

‘I i n n ’  S n i l ; ’ ’ ‘ l’]’t - n ’’ I n  n n i u ’ t n l i n c ’ , - i ’ ~t l  ‘ n u , , t t . n u ;, ( ‘ u _ m ao is ‘ ‘ I  5m c
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1v7 . ,‘, , I m ’ ] l u ’ r , ( ‘ o n n i ~ i u n m ’ i ’ — l l t u n ’ c - ’ c h  I , n l i _ un ’ s - u t j o t i t n l J l m ’ , ; i ’ t u r c ln l , , n h ~~i ’ ; H ( m i ’ ’ , , I t m i v u _ ’ n ’ . ; u t v

of I 1 1 i i m u u i . ~ , I r ’ h ; a m a t a , I l l in ois , 23 At i ~~u ms - ; t  I ’ ’  a’S,



‘ I ‘
~ ~ 

‘ ,‘ J ~7 
~~ 

‘-‘ ‘ 
~ 

‘
~ 

‘

I? ’~S’ tR ( t  T IO\-\ l ~u ‘I I I - L Ii

- o ’ , t  n I I ~ H~ I I F H l ~1 m ( ~ 
- 

~“ 
~~_I,u 

~ 
m u

~~~!‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,
~~~~~~~~

I - a g .  l I t , A n n  nn ~~m - r v m m - w  ni f t i m ’ ’  , - \ i n ’  I ‘ i i  m ’ u ’ ’~~ , \ I ~~; n n m m ’ - ’ I  I n i s t r ’ i u n ’ t i u t n m n a l
Su _ at m m m i  m u  r ’ r a ’ n t l v  u n t i a  i n i t ’  vu -I ’ m p ni m m -~~ I

S(U 11 ’ I : s -  I~~ h u ’ r ’ t  I’ . .  \V i l k i , i s m i r n , 5 m m - n t ’ ’  ; n r u u i  I m - s h m n m u n l u , L ! v I ) j u _ ’ j n - n j , n i m ,
D i r s ’ m ’ t o r ’ ; m t e  of l) - v m ’ i o p m n ’ n t  t u r m u i  .‘~a ’ q u i s - i i I i m n u c , I ) -  c i t - i t t  at

, 
t i m , - , - \ i r  i’S~~’m ’n’ ,

\V~ushington , I). a ’ ., 211 i\1;m r e In I 1) 74 .



4’l
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I - : ’ ’ ’ ~~l n - u ’  ‘I ’ m - n  I t i l i  ; ml  ‘I ’ i ’ s - u i m m i ! n s - ’  (‘( t a r ’  i n ; u S  l i t - n - n  \‘, n i m ’ I : i n i s ’ c m l i  t i n ’ -  j f l l m ’ S i ’ 3 i l m n t i

~1 f t h i n ’  a n - i n n ;  n u _ m t m ’s I: n n m m  ¶ i t m ’  I t ’ s - n  i ’ i c  I t , - ’ - ‘i’ m ’ , - .~ ~;, I , - a ‘-t on i  i n s - n  ‘‘i j s - u i I’, m r  i i ; ’ -  (‘a t - -m d I
m l ; ,  t~ ’~i I : ,  n - I ’ m i•sti; - t - n i  ( - ~t - n ’ , s - u ) n , , s - m ( ’ ,\ I - - ‘i t t n ’ s -- ’ - I” t o  t i n ’  \‘~ , - n - I  n i \V i n ]  - Iii; t n t  t v
Cu n t n  - U ~ n I l _ i  t n t : -  I ( ‘ t i l t  t ’~~ ~~~ 

:U - sun ta r t ’  I n -  - I ‘ t n ’ - -  I s - n t  I - . ’ ‘ ‘ ; - - i  m - I ’ , I ‘ ‘ c l i  co in  n’ s - nm - is
t ’ n ’ u _ ’ i i - u _ ’ , ’ ’ l ’ , ,  ‘ i l - i - I  \ ‘, j n f n ’ , m n ’ t — S j t n ’  s - m i ; - ]  I , i , t ; i  c ’ n m O t ’ S - S  u t t t ] n l n n ’ a 1- n - ’ t ’ ;  ~~e ’ r u n u i  a ’ n m m ; n n t O n ’ I ’ .~
;t s lii ’ il - l i ’ , , n ;  a y s ; m - n m l . \ n i t i u t i n , n , ; - J 1 ’ ; , f , i - - I i  s l n ; n a 1 1 , 5 n , m l  tI ~~ l , i r u m  m I n t  ‘I ’ i ’ s - mi ’ t ’-
iri s 5- -

‘ t i - n n n ( I  , t 5— . )  i n ‘ i i ’  m i n  c t  u - i t t H (‘ .5 t n ’ s - i l l S  i n : ’  i s - ’  ‘ n I~~i ii .

u _ - i n n  t i c - i l  t n ’ -- -5 n j  ,‘ c n u  u ’ , ‘ I s - n i ’  c li ; o ’ c - ’ n ] ’ u ; I I t t  I t  ‘a 1 , 1 ’ I , m o nt t i n  - n ’ ; n n  - ! ‘ n t  I I t ’ a  t m l I
i~p m ’ i1 11 , -I . 4 h i s  s i i ~ n t i l ; n m i , t ’ ‘, ‘ ; i } l ’ s - n : n n Sn n i i i  i], ’ ’ ) u’ ;cj 1 nj r m ~ i S ’ n u ’~~- n ’  ~~) I n U  s - t i n ’ 5-; ic’
c - ’’~~I m  ‘ S i n - m ’ s , t i n _ I t  ‘ ‘ n ~ i’ .

S li m - I n } n - i n - i  h ’I’ m - ’,~ i n S : :

A s  p s - , n ’ m  a t  s - u n  -\IIL-\ I t i ’ i n ~,1 m ’ , m t 1 i , d i i s - ; n - ! m s  (11 l’!,.-\’l () ,-;‘ , : - l c l m u n ;  s - u t ” -  h , u _ - j i ; n . t
1 , - a n - I  b y  m I n i  S n - i s - i n n - S . l u _ t i s in s i t  I ’  n- st ! n  u _ n n m ( I m i ’ m ’ ; , n V  s - at  t in s I S , - \ l ’ Sm ’ l n n t - , t  m l

I I ’  - - 1 ’  I a  ( a i’  Sc ~‘ ‘ h i m  a , - ; s - n ’ ~~ mm -j)~ t , m  i n  I A i-S 5 ‘1’ ’ ‘ ; -  - n n - n , A pn ’ i ; i  ‘ I i  ‘ n m  - n _ n  t ’~ - -m t n _ n  I m ’ ’ , n ’ c t ;  m n ut
( u n - n i t - t : ! - ’ n : m  i s ~ i - I n !  n I t - u _ u  l a i n ’ ’ ’! i t ,  ‘ m u c h  s l u n d u - t u l . s s - t I  t i n t , ’ I n h ,’,’a i m i s - i m m  ; n a ’ a j n - ! ; , t : t
Ii I . L ’ an m ns i’[\ ( )  I ” , n ’ - n ’ n ; m i n m n m j n - -  n - t n - S i m m ’  l u _ n  t i t n ’  l ’ t l j \ , n ’ i ’ t : j j v  of ’ J Il j nn ,j~~, 2(10
h i a t t  u ~ n t t  s - ,  J 0 - n  h ’ , : i r  n ’ u n ’ u ’ i n ’ u _ i j t u n m u  b u s - , ’, t -  i t t - an  I n i ’ r n ; ’ r t m  n n m t n - i I  s - m s  ( ‘ , \ ]  h ’s s - , m : s  - i r a n _ I
a r m P i t - n - I  to u _ s - a l  i n ! s - , I  m o r n . ‘t i n ’ ’  p r o p - n t i s  : ‘ s i i u _ ’ H i u l n ’ i t  ‘an ’ c - ’ , ’ , t l t r n m t i o n i  in m ’n n i’lv 1!’7u .

A I i m m t 5 }u ’p p s - u m ’d  i-n s - a n o t h m n ’ r ’  at’ ti n’ Air l’urcm,’ ’ n-n nn ( ’h O Oi of app l i u -d
Sm m u - n m - - u - - . ‘ f i n n ’  ( ‘A l  c o u n a p u t  n m ’  ope n ’ s - m t  ion s, 1” 1 l ’ I ’U A ~ ~~~~ is- i’ s-u_ ru in ing,

an n(l (‘o H i i  j i n ’ - ;  - m’ .u n; in ’ i t  n m n ~ n - i ‘ u _ ar’ s ’ - ,- ; m l  n t i n  ~n i i i  n n u n ’ ]  m n - I ’  i l l  l i i i  S S c ’ i ’ t i ( m l l  u _ ut iili ;’
- “ - v  1 t m ,~~ m l , I -  . 1 ’  ii n a i a d  c i i t - , t m ’ i l u u _ m t i  ii tu _ u IPP A ir h - ’ai’cn- u _ D I S  irlatal-

1s-ati oils-4 nu ,-i s-i ~~~~~~~~~ d i i i s s - , ; t t t n .

‘u,~/o n’k j , ; s - al ,~ iu ton i’ - u’\ u_ ’ ;t ,c :1 S l i t  -
~ ‘p; srI Is) 1i~ k t im ’ A i i ’  N : a t i o t n s - u l  GUs -n! ’nI s -min d

Ai r  I” or ’ n, - ’ H ’ - n m - n  ~~~‘ S n , ; u ’ t - ;  ~u j t h n  t i n e  S n m , u l ; u j ’  ‘s i n ’  ‘ a  i’ m u - , A H m ’  nu t o t e  lob 1- ;n t i -v
Sys tem (5. 1 1 Si’ s-- u_ ’, h u m  I t i L u _ n n - n - S  a I l a n a - v - v  m l ]  I 1 — 7 2  . c i ’a n n i j n u t c - i ’  i s  I ) ( ’ j f l n ’  t t ’ s tn _ ’d

TI ) , ’ i u n m u l ’ r m l h j ’ - n u n I - c m - u n ’  .-\ . Sn n a j t l n  :mnl c l Uamm,ulih If, l ” j l j n g t - n ’ , ~
t—Iur ’u _ ’m v  of f l i t  ~‘ t ’ a ’ a m - m n ’ ‘ ‘ - n : n t u _  ~- ( i t ’ ” t n m  — ; \ u ’ t  I I I  1 . - -  - n ’ i’m t i \ t ’  ~

‘,- mitm ~‘ OIm,- t’ :u ’ic -i .i ns , i~ t’ ntnti- ,,m ;

,1 \i i’  h a r e m -  H - c a m ’ , I ’ m ’ m ’ : a s: ,-\ir I - a , ” - - I f u ! , m: amm 1 ’ - ,~n n u r ’ n a- s-n l ,n , l)oa ’s - m ua n \ , l ’ t - i t i ’ i i , n i ” ,’
1 ! ’ 7 ’ I , P . 3~~.
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as the po t e n t i a l  i n t m ’ r f a c e  fu r’ t h ( ’  s t an d tu  i’d ha si ’ l n ’ u _ ’l u _ ’ c n n i p u t t  -r  ava  1 m m

(t lic’ 1~ur r ou g h s  3SU0~ t un m4 Sum , - n—i :mncla i - i l  -su pp ly i t u _ ) f l i j F i t m ’ I ’  ( t I m ’ I N I  \‘A ( ’

1050) . Such s-i u_ ’ t j t m ’i n i n U i n i c ’ n t t i o n s  ;n i ’ r t a n g ( - n ’n m ’ i u t  i - n i n i t m ’ n n m l t ’ i J  to b r i n g  the s - m e S s - n —
t i c s  anu S ne eds  of ’ t b -  N t m t i n n n i s - a i  ( l u s - m  m l  and I I t ’ n-~ ’1’u _ ’ unIt s  on s-i ps - mn’ u _ v i t i u  tb -
regular’ A in’  i” m , i ’ st -  op e r s -n t i o r u s

The Ai m - ln- orsm.”s A m -a l t-my  s-m ii I S -rv i  ‘oil j e .~~ j~~ c’pt1on 5

U. S. Air  F orce Academy

The educational proc c’ss at the Ai r  Force .‘\ u _ ; ad e my is f a c i l i t a t e d  by
the use of computers  in seven-al important ‘~v s-m ys . During thc’ course 0m s-i

semester , mor e than 2 , 000 cadets and approximatn-l y 400 fs-mcul tv rnm ’mbe n-s

make ex t e n s i u _ ’u’ use of a large -scale  Burrou g 1u~s- -~J ,~67OO c o r n p U t i - n ’  sv - ;t c -m . 1

The Academy divide s th u computer use into six cals-gorS s: p n - o f l n - m n n

solving, s imulat ion , ’ methodology i n s t r u c t i o n , exp er i rn nsnt al  c- ont i ’ ’n l , cn nun j u _ i  n r

science educa t ion , and tu to r i a l .  Eu _ ’u r’y g r a d u a t -  of th e  A c a d t ’n t v  has  au -

cessfull y u _- o m plet ed at lys - n s t  one course in comput er su _ ’ i enc  . C’ a u _ i€ ’t s  31’,’

taught funda’,u n c n t a l s  ot’ problem solving via computer , h o w  ‘hs -u _ x ’ t i na , stu d
basic fil m.’ han !lin ~n. They d n _ -~sign and w r i t e  rnodc-r atn_ -ly cornp h-x 5i’ (n~ .“ s - n i : ’.s in
both a high-level compiler language (A LGOL) and s-i simulated m a c h u m s
language . They a re taught to use an on-line t t ’15t J ’~~n _ ’ t - ’ n ’ mi i u a l  u_ a s - n i - m u sS

l ibrary  rou t ine s  or conceptualize  the i r  own p rogram.  ‘I ’ I u t - i r  u _ o i l ’ s -  is n a r ’mi u-
all y accomplis hed usin g on~’ of thns - ’n_ ’ s e l f —  s e r vl n ’ m. -  r c -r n o t e  job c -n t r v  (‘a
reader/lin e print er  s ta t ion s or one of more t han  s i x t y  t y p u ’ W I ’ it ( ’i ’  i n n ’  - : u t i u c  i i i  —

ray tube terminals  iocatc ’d th rou td nou t  the cath-t ares-i, imlcludiflç! ti m a len t’~~,!—

to ries and t he  l ibrar y .

Many a c ad e m i c  courses require ex tens ive  ‘~~.-a’ of th e  compu tex’  ‘
~ ( t ”

p roblem sol ving. Stud en t s - i t l u et r u _ v r i t a  ax’ i~~ina1 p r o s -n r a  m a  or s - Jc ’ I  1-55 u _ i t  i l i t v
programs thr ’oug h t h e  use of ’ pun l ch e( i  ca rd s Ifl 01’’ i t - I ’  to c ’a lu ’u _ nls - a t n s - -m ul ti t t n i l  , t i n

p robl ems in such d iver se  fields as astronautical i ’n g in m ’a . - r i n ’.g a r t - I  c L  a t i , n m u S ’ s .

Both X -Y plotters ari d cathode-ray tube g r a p h ic s  disp lay Uni t s  art ’
available for cadet and faculty use. ‘‘ Intell ig ent ’’ (p x’ ou ~r s - i u n r n ab l i - )  g rap hics

terminals , w h i ch  are ’ a ctuall y m i f l i — i ’ O n i : p U t ( ’r S  in t h - i i a st ’lve ’s , i n : t t ’ r f a n _ ’c w i t h
t he R urrou ghs 1- 16700 computer ’  which is capable of gt -n u ’r a r i n i t  t in - u _ ’ n’ u m p l t ’x
n’i ath ern ati cnul t u r nct n on s to be r h i s p l a y i - n _ l  g r ’ap iu i s s-i l iv.  H int s- i t har m s - i l t h r t ’ u_ ’ —
dimensional display is curr entl y available on some s-n , i ’aphics t m - x ’ mu i in a l s .

‘Monti I i .  (‘ a ll m . ’r o , ‘‘ Computers in I n l u u _ ’ ; i i i o f l  t n t  t h (  U n i t  n -ni S - tnut u _’s A u _ i ’

Fo rc e A s s - a u h t ’ r n a ’1’ , ‘‘ p s - u _ p u - i’ p r ’ e s u - n t a - d  ,,ut S m ’ mi l i f l ’ l I’ \ I I I  — 1 1am.’ t’ s(’ i t t ’ (‘ n u m l l i i u t c ’ t ’ n-

in \ lm l it:un ’ ,’ ,’ U ’ t c - c n a t i o n m , i ) i ’ l ) ’ ,a n ’ t r n l ( ’ f l t  u l 1)m ’h ’u- ru’se ( t ) t r n ~ n ’ m n m ’ m - I n i a t i t u _ n t m ’ , \ V n m n — d u i m n s - n t t t i ,
D, (‘ ., 20 \ I a x ’ , -h l t ’ 7 2 .
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A CA I — ( ’ \ u  iu s -~~’k a t ’e s - u _ I b i s - u _ s n t i s - s - l i ’ u m . - t a r ’ s  v : i m a s ( ’  s - a r e s - n  m.~f - . ( ‘ r ’ t i - -, m’~ inn
ot her ths - n n c n _ a n n p m u t r ’n’ SC n ’rv ’e  tn-n m b n ’ - - n i s - n le , . r , t n ~ ,v t i u s t u s - n r c  n , r ’ ’ ; ; u ’ ~~’ - ’ t  on— ’ i nc
to student s s - u t  t e n ’ r n i m n n b s - n . ‘‘‘ l ip  p n n cks - i n_ ’e ;)ri n’ :sim - ’s ‘t m r on—line t e s t j n - ’ _ n i nd
ev a l u a t io n . and  t’e ; a t u _ i r n ”4 t—o v e r s -n I  u m n u i q u u e  m , s - u’ - n i u n i d a  t r n r’ o p t l I r i u 7 , i n n 5, i n m n l r l m ( - ’ n ) r -
s tu d e n t  r a p p o r t  ‘ ‘ i s - a  s - u  m - n n m i ~~i m t e r  e r ’n in a l  n I ( ’ ’ .’ i ( - C .

A i r  U n i v e r s i t y

The A i r ’ I ~n i v e n ’ s i t v  is s - n f l  o r g :n  n u i z n u t i o n s - u l a t  r u m ( - t u r e  t b u ; n t  fac- n ; , - ; ( - 5  (-) f l
office r educat ion.  Th e l ’ n i v e r s u u _ ,v i n n _ - ~ ia ib e s  l u _ a n n  S - l t n n u l s ,  t } c r p e  i f l t j t : s - ’ n- ,
and two co ll eces . ’ W i t h  one e xu t e p t  ion,  these s - , ( ’~ i v i t ie s s - n me b o c n  t ed  s - n i
Maxwel l  A FU,  Alabam a. -

Several d i f fe ren t  s i n n  u l a t  jn)fls are  u sc- u _ I  i t t  e s - u c h  of I m e man n m m  n t  n- - m u m rsc’
Sim u lat ions  b e c s - i iu  in 1(7 1 , w h e n  t h e  in i t ern s - i t i on s - i l  U c b s ’ i n n - n  i - x e  ma - hap u _ a n  -
offered to st u _ u don i  a of t I n i ’  \ i r  War  (‘011€- s-t a (A \ V ( ’  ‘i , The I - n n r c m ’  I ‘n -m at
Planning ‘siodel is the lan ’s-s-cst app l i i ’ ; m ’, s - m’u n  f o r -  ! b , e  :~A~n (  -

. :\~ v s - u _ r I  of s -u
Ns-ntiona l Secim rit v stumlv , i t  i n n l u d e s  :s’i hon _ urn- . on ’ cu ’u r ’ n m n l  a - ’ ’  ,_ n m p ~~n n , ~~’t , In ‘ n t ’
area of s t s - m n l u ; n t  r e s e s - n m - a n s -, the  A r m y \\‘s-mr’ (‘011 € - i c ’ S D i m - i s - i l ’ n t e r n ; m t i m , n ; m i  !)  ~‘ , m
Base and H n ’ t r i e ’ .’n m i  S v s i c n i ;  ‘u , n s  been s -ndapted  0)5 ‘\ \\ ‘(‘ ;t s e.

T he Air  (‘om n n :n n d  mi nd S t ;u f f  (‘o i l c a n ’  s-~n t  in d e n t s  r ece iv e  i I s - c t ’ ’  i n - , , l
thea t er a ir war t ’s- ire s i n ; r l : n t s - t r n  ‘an d s- i s’v s u _ c s - s -’- ,- n n n ; m b ’ ~’s- -s - i s  e n ~a -r ’ c ’ m ,se. S~ t s -  s - i n , —
t ions , models ,  exerc ises , n n n d  g n m u n u e s  of the t ’ ni vers it u_ s - i r e  exc’cir ’ a - i n i; s- i
Honeywell  G O d O u_’ m u ,n p u t e i ’  u_v in s - i  P ma lnn a s -ate e s -u s h o r t  ( l i S t s - m i l l -  t~- s - m u _ v s - u  v s - n t  ( , ‘ s - t n t
Air Force St ~t mor n . 51 u d e n t a  access  t h i s  n n v s t  em t m i m i c  m d - tn one of l i f t  v-  -n ix
remote t e rn  in s - u _ is  ( port ab l e  s - and  n o n p o r t s - m h i e  a I o n ’ s - u t  c m l  in v s - m r  i n m . m s - n  c i  s - u s a  r~ n u n t ’ s -

F igure  20 shou _ u _ ’s a t n - p a - s - m i  t e r n’n in al  device  used t a r ’  s i m u l a t  I i i i l n ~ con n - l r m c s -  n - n i
at the A i r  U n i v e r s i ty .

- ‘The A i r  Un ive r s i t y  con sis ts  of: Sq u a d r o n  (i) fficer School , ,- \ c - s - n d e n i i c  -

I nstruct o r  and Al l ied O ff i c e r  School,  :\ir I n c r u _ ’ e r s i t  v Ins t  i t u t e  for  i ’ m - m Ips--c s-- i on  1
Developni cml , ,- \ ir l” on’c e I n s t i l  s - m t c  for T-c i s - n , t in _ t oy • .\e r ’osp mice St U t 1  ICS I n s ’  i —
t u t e , E xtensi on ( ‘ o u r s e  I m i , n t j t n m t u - , ,-\ in -  (‘t n r n n n s - , m n ’  I n m m . d  S t n m t ’t’ Cnhle1e . s - u n - I  \ i r ’
W a r (‘ n I h ’s - p . }“r’m. ’il (’r’rc’ U. \\ m ’- n - t f m u i I , ‘‘ An  ‘\ i r ’  ~,\ , n r  ( ‘ oI 1a’~ e (‘a m s - m p t a t e r  S s - n ’~Forward , “ \ i r  l ’ n i v ( ’r s l t v H e u _ - i e ’.’: \~ mr ch- ’spi’ il it;7, , p. 72 .

2The Honeywell (
~0f3 0 is t he s i n n r u l : i r ’ mi \\‘on’lnlu _ ’,’ide ,\Iili ta ry (‘nn’mn s- i mmu _ h

and Control Sv .- t e m  ‘ f l n m ) s m m ’ m ’ r  ( \ \ ‘ \~ , \ I ( ’ ( ’ S )  H i ’ s - - i’i t a ll eil in t h e  t s - t ; n  ‘‘1’ - - m  I’ -

vice he, m i l q t r n - m ’ r t ’ r ’ s  t i n t - m i ’ ’  I n - n  s - I  St e  wi n d. I r i t m ’ t ’ v i m - ’ , ’, -~ ’,’, j t t i  I ’ idon  1” . ( ) l t I n m .  ‘S m ’ ,
I ) i r ec t o r  i t !  I ) , m r s-n : \u t o r i ., i I lu ll , A i r  I n j u _ ’ m . ’ r s i l n -, \ ! u xw ~’I1 \ 1- ’U , - \ ls - ai m ; m p ;
w h i l e  in Wa n b a  i n l g t o n . I) . (~~ . • :~ ~-\ pri 1 l~ 7-1 ,
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~~‘ n ,~ t m _ u r m  p I n - a m  m m a i - - - n I t  I i c ;  - ‘ - ‘ m i  t i n t  - - c - - n I ~~‘ n i i  I v n i -  i v
m a i n s s- n Il; a u - t t , u n -  ~i i n l u t  c n l l m n n n l u - - t ’ ; n \  h u m ,  I n  n ‘a m I - c i -  i n  u n

I f m , i u n - u _ ’ , ’, n - h h  n f f l n u  ‘ i n t m c h ) i j t i - , ’

- - n I - . i m m  - n In I’ I ‘ n ’ s - n ,‘V , I t  - s - n u n  - t~~ i t ;  I t - a - - m i n t ’ , - n - ~ I )  m u _ n  - m n  n i l ,

t ) r u  n - I - n t  s - m i t -  o t t  t i i n ’ n n - n m l u n r c  - ‘ I m c n , h n n m n ’ t i u , t , , - \ i m ’  I i s - a u _ u  t - ~~a n c , \ l  a x - - m u
,‘\ i ’ U , , -‘In u b s - m n n n ; u , \ ):n m,’ 1 7 1



Chapter V I

1’IIE l ) I - : IAf l T \11 - :N ’ I ’  01- ’ 1) T:u- ’I - :NSI - : rxsTr Ti’T r oN s A N J )  ( ‘OMI’C ’l ’LH
A SSJSTEI )  T I l , \ I N I N ( ’;

T he I n d u s t r i a l  Col les - t e of the A r m ed Forcc-s

The Industrial (‘ollege of the ,-\rmed Forces ( l ( ’AF ) ,  located s - it  I - ’or ’
M cNs - i i r  in W n n s l u i n g t o r u _ , 1). C. • is a tx ’i - se rv ice  senior serv ic e  co1leg’~ ‘.‘,‘ i t cn s- i
miss ion of pn -ep ar ing  se lected sen ior  officers and civilian at’t’icis - s- Is for key
po l i cyms - ik ing  roles in the nat ional  and i n t e rna t i ona l  s e c u r i t y  s t r uc t u r e .  In
this context , three sin u u l s - u _ t i o ns  mire conduct ed each ve mi r  to t’ocus ‘at~ Cf l i  ion
on the dyns -u rn i c  aspects of n a t i o n a l  s e c u r it y  a f fa i r s .  The ear l ies t  ve r s ion  n -uI

the : \ lanagement  Dec i s ionmaking Exerc i se  was co n du _ uc t ed  at ICAF in IJ ’6l ,
This s imu la t i on  deals w i t h  decis ions concernin g the ms - m xin n ~m e f f e c t i v e  s-tl l o-
ca t ion of l imi t ed  r ’esources in a s i m u l a t e d , c o m p e t i t i v e  bu s ines s - ,  -n i t u at i o n .
The second s i n i u l s - u t i o n  is t h e  In t e r n a t i o n a l  R e l a t i o n s  E x e r c i s e  u _ u _ ’ n~ich p laces
s tuden t s  in key  roles in one of e igh t  na t ion s  w i t h  c o nf l i c t i n g  goals. F in s- i l l ’,’ ,
the Defense \ 1 - a n a g e n i u e n t  S i m u la t i o n  c-ai l s  for the s t u d e n t s  to  p rocure  a
s u r f s - n c e - t o - s u r t ’ace miss i le  wi th  spec i f i ed  t ime , bud g e t a ry , and p e r for n ’u _ a n a
constraints .

These s im u lat ions  are supported by sever a l computer opt ions .  Thc
student s use te le tvpe  t crn S na l s  located in the  c lassroom s to i n t e r f a c e  w i ’s - h
the College ’ s ( ;eneral  I - 1 e n _ ’ t r i c  105 compute r  (see Figure 21 )  w hich  serve s ‘a
a f r o n t - e n d  processor to one of t iu ree  t in u e - sh a r e  c o m p u t e r s  a v a i l ab l e  f o r
t he s i m u l a t i o n s - - R o m e  Ai r  E ) eve lop mn ent Center ’ s H one y well  ( G E t  635 at
Griffiss Ai r  Force Base . New York ; h on ey wel l ’ s 6030 in M inneapolis;
Leasco ’s I ’Iewlett Packard  2000 in Be thesda .  M s -u _ ryland.

Defense  Sy s t e ms  M - n m n a ~~ement  School

The Defense Sy s tems \Is - u n a g e n n cn t  School located at Fort l3e lv nn ir ,
Virginia provides t r a i n i n g  for  middle -  level  manager ’ s  01’ t he mi l i t a r y  ser ’-
vi ces in system s m a n a c ’ m n ’ c n t . The c i s - i ss  is d iu _ - ided so that f ive stud ents
are assigned to each of t ine  twe lve  sin’m t l s - t t i o n  rooms to engage in s -t n - o u p
exercises t i n s - m t  d c i i  ‘.v i t h  n n - m t e r i e l  s - I c q i u i s i t i o n n n . The n -- i n t e r f a c e  w i t h  the
General Servi i ’c ’ s ;\din in is trs - n _ t ian ’ s i i  1 m m - a — s i m s - u _ r i n g  t - N IV AC 1103 u _- i a  a G e n u r s - u l
Electr ic  ‘l’ er m ins - a l  300 kev bn s- , rd  ter m in ; ml s  . Ad d i t  iona l iv  . TV marni tor s  s - u _ re
located in e a c h  room t’m , r  use b ’. the  i n s t r uc t o r s  to send nuess s-rg e s  to the
students dur’ u rn s -~ t he exerc i ses .

‘W i l l i s - t m  r . \ t u n n r ’  “(‘u r n  m a t e r - A ~~s~~ a’i i S i n i i - u l s - a t i u i r m  s - u t t Ime
I n d u s t r i s - a l  (‘n l I t ~’e , ‘‘  l ’c~~j~,u ’ t - t t v e s  in ’  I ) m t  rus e \ L a r u n a e e n n n e n t ,  I” c l i r i a a n - ’ . P a
p. 33.
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The Svs ten n  N m s - m n a g e r n e n n t  sy s te m  ‘u pt _ - r s - m t ; ’ s  as  s - u ~~t ;  r~ es - ,n f
twent y - m t m e  C — i s - a s  S f )  ‘ e m s - U  t I u r ’ ts- . u ug i i ou t  the  ( O U I ’ S , J , t ’s - i c i m n g  the  s - m u ’ qu i5 i ~ 1o m n l i f e
cycle of s- w e m m p o n  s u_ - s t e m .  Pu ’o gr: u _ m r n s - n n a s - i e m e m u _ t  s i a n u t - u t  ion e xer t ’  i - ~,’s a r c
proc es-~~es - i ihm’ n ) s - m~t I n  t he  s ’hoo l ‘S hlorii ,s- ,yu _ u _ ’ - a ll (Cm ~) 105 to a 1-as- . sd c o mn p u t e t ’
sy s t e m .  T i n t s  cost , negot is - i t ion , and  t m’s - un _ Ic  -o f f  cx p e r ’ t is s s-  s e rves  as the
capstone pu’o l ) ld x n s lot’ t in e  t w e n t y  - week coiu r ’ee ,  A 1974 ed i t ion  to t h € ~
c u r r i c u l u m  is tb - a  ,\ I u 1t i~)le I u n c e m m t i u _ ’ e  C o n i t m ’ s - n r t  A n u s - m i v , s i s  Pr ’ogrs -n m u _ t : in te h  corn —

ploment s the  Svs t eu ’n N ser ies  by all cnu_ v in g the  s tu den t  to a n a l yze t i ne  impli-
cations of a l t e m ’ n s - a t i v c  i n c e m u t i v e  con t r s -ac t  s t m ’uctur’e .

A r m e d  F o r c e s  S t s - n f f  Co llege

The A r m e d  Forces Staff  (‘ollege at  N or fo lk , V i rg in i a ,
b r ings  together  o f f i c e r s  f r o m  a l l  the m i l i t a r y  serv ices fox ’ s-i f ive  — m o n t h
course  of s t u dy  m m  j o i n t  s -a ri d combined  op er ’a t ioxn s  to inc lude  p l ann ing ,  ope r s -u —

tions , m i n d  r e l s - m t e m’t a spects  of na t i ona l  and  i n t e r ’ r t ; a t i o n s - m l s e c u r i ty .  !)uri nug the
course , t h r e e  major  exerc ises  or’ games  a r e  conduc t ed  wh ich  a r e  a s s i s t ed
by the s tudent  use of t u l e t ,v t n c  t er m i n a l s  connected to the college ’ s l ie -v  lett
Packard  20001” m i n i c o m p u t e r .  1

A one -day game called R e s o u r c e  O p t i m i zat i o n  Model m~~x d r ’-
cisc provides  the  s tuden t s  u_ u_ ’ i th an opportuni ty’  to appl y the i r ’  nev. lv s - m c q u i r ’~id
know ledge on the b u d -~et ing  f u m l U s  in the p rocu remen t  01’ n eu_ v -, u _ e s -n !n u n s  sy s - - t ’~n m s.
For a t a c t i c a l  mode l , the college also offe r -s s-n S imu la t i on  ol’ a Nu d es-a r ~tr’ it ~s-e
Plan.  The l a rgest  s i m u lat i o n  is the Jo in t  Ope ra t i ons  P l an n i n g  i -~xer’cis ’a u_ ’,’hL~~m

causes the s tu dents  to develop t ime  - pha sed t r a n s p o r t a t i o n  and  dep l o y m e n t
p lans for a t h m i s - m t c -i’ -siz e ope~ ation.  In Fi g u r e  22 student s ar e  sho’.s n r n a k m n ;~
input into tt ;e exerci se  by remote terminals,

DOD Compute r’ I u m s t i t u t e

The D e p a r t m e n t  of Defense Compute t ’  Inst itut e (DO[)CI) u_ v s-u_ s
es tabl ished as  s-i j o i n t  a c t i v i t y  in 1,964 .  Since i ts  incept ion , about  16 , 000
senior and m i ’ i - m a m n s - u m ,~en n e n t  level off icer ’ s and c i v i l i a n  execut ives  have  m m t t e n i m i e m J
r egu la r  res ident  courses  at the Washington N s - i vv  Y a r d  f a c i l i t y .  A d d i t i o n a l ly ,
over 4 , 000 s tuden t s  i m ; m v e  been t augh t  On- Si te  by DODC I t r a v e l  t eams  at DOD
organiza t ions  ‘,‘,‘o r l du _ v i de .  DOI)C1 present s both g e n er a l  and  te e l m r m i c i ~l
mana gerne n t -o r ’i eun tec l  educ a t i ou n  in compute r s  s - and c o m p u t e r - b a s e d  informa -
tion systems.  ‘I’he I)ODC I policy of s tuden t  i m m e r s i on  d ic t a t e s  incs - iu _ ’y expo-
sure in a r emot e  t e n - n u ns-i 1 t ime  — s h a r i n g  compu t e t ’ en v i r o n m e nt  to s -m c qU i t ’e
an ap p re c i a t i o n  of Sut ’tu_ ’; a re p r og r a m  development  an d  cap s-i  b i l i t i t s - s .  A s p .n rt
of the tn ’s - i i n i r u g  sn r mv i r ’on rne n t  , students get Ps-a rids —on ex p - i ni en c e  w i t h  compu te r ’
t e r m i nal s  and  a 1le~v 1ctt P a c k s - m t ’ d  200 0 r n in i ( ’ om p u t e r ’ .

‘Patr ick V. s - u r I , “M i l i t a r y  College Selects In - J ioLuse  M m i i  for 1’/S U se ’,
C o m p u t e x ’ u_ v o r l d ,  2 7 M s - a r eP  1974 , p. S/ l 6 .
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This institution is uni que in tha t its highl y qualif ied and experienc ed
faculty is a bala nced mix of officers representing all the military serv ices
plus civilian per sonne l. Sec Figure 23 for a classr oom application.
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